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Today’s*trend ‘toward engines with higher com- 
pression fatios to utilize modern fuels involves 
materiajly” higher operating temperatures, and 
places a heavier load on valves and valve gear. 

The combination of the Eaton E-100 Sodium 
Cooled Valve and the Zezo-Lash Hydraulic Valve 
Lifter insures perfect seating, proper valve tim- 


ing at all speeds and temperatures, permits 
lower idling speeds, and adds materially to 
valve life. 


* 


POPPET VALVES - SODIUM COOLED VALVES 

TAPPETS + HYDRAULIC VALVE LIFTERS 

VALVE SEAT INSERTS - ROTOR PUMPS 
TURBOJET ENGINE PARTS 


Eaton has anticipated the requirements of 
the higher compression engines in developing 
the new E-100 Sodium Cooled Valve faced wit 
Eatonite, and a specially developed type of 
LeroLuh Hydraulic Valve Lifter for overhead 
engines. 

Eaton engineers will welcome an oppor 
tunity to discuss the application of sodium 
cooled valves and hydraulic valve lifters to 
engines now in the design stage. 


EAT Ol 


MANUFACTURING COMP! 
WILCOX-RICH DIVISIO! 


9771 French Road 


Detroit 13, Mic 
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PLIOCELS 
hold more gas - weigh less! 


More and more designers of modern air- 

craft are specifying Pliocel fuel tanks today 

to achieve maximum gas capacity with mini- 
mum weight. Developed by Goodyear Research, 
Pliocels are made of specially treated, gas-tight, 
nylon fabric and weigh only .075 pound per square 
foot. They are leakproof, having no metal seams or 
riveted joints to work open, and long outlast 
heavier metal tanks. In abrasion tests they 

have withstood amazing punishment 

without damage, and are approved 


by C.A.A., Army and Navy. The Airacobra 

winner of the Thompson Trophy race, the 
“Truculent Turtle” and the “Dreamboat,” all of 
current fame, used Pliocels for weight-saving and 
increased fuel capacity. Pliocels can be built to fit 
spaces of all sizes and shapes, permitting gas stowage 
in locations heretofore impractical or impossible, 
increasing fuel load. For complete informa- 

tion write: Goodyear, Aviation Prod- 

ucts Division, Akron 16, Ohio or 

Los Angeles 54, California. 
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AVIATION 
PRODUCTS 


MORE AIRCRAFT LAND ON GOODYEAR 


TIRES THAN ON ANY OTHER KIND 


Pliocal—T.M. The Goodyear Tire & Rubber Company 
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Easier-forming Monel* tubing offers extra strength 


plus ability to withstand vibration-fatigue, 


corrosion and high temperatures 


OTICE how those tubes are formed. Ease of forming 
is an important reason why aircraft engineers are 
specifying Monel tubing for so many applications. 
These men find Monel tubing considerably more adapt- 
able to forming than tubing of other commonly-used, 
high-strength materials. 


Monel offers extra strength, too. For example, one 
large aircraft manufacturer called for .020” wall tubing for 
working pressures up to 3,000 psi. In addition, they in- 
sisted upon a safety factor of 4 to 1. This meant an actual 
bursting strength of 12,000 psi. 


Monel tubing more than measured up. It easily took 
the required 12,000 psi. . . . not bursting until 13,750 psi. 
was reached. 


Withstands extreme vibration 


In tests involving vibration and pulsation, Monel tubing 
also more than met requirements. Pressures ranging from 
0 to 3,000 psi. at the rate of 30 pulsations per minute 
‘produced no leaks in Monel tubes or fittings. 


These are some of the reasons why many different 
shapes, sizes, and types of Nickel Alloy tubing . . . includ- 
ing seamless, Bundy, and welded . . . are now standard 
with numerous important companies. 


Today, tough, corrosion-resistant, heat-resistant INCO 
Nickel Alloys are establishing their superiority for scores 
of uses in the aircraft industry. 


NICKEL Pci ALLOYS 


TRACE mate 


MONEL* « MONEL « MONEL « “R’* MONEL “KR“’* MONEL INCONEL* NICKEL “L’’* NICKEL NICKEL 


Remember, you build in EXTRA performance when 
you use an INCO Nickel Alloy. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York 5, N.Y. 


Here are some of the problems 
INCO Nickel Alloy Tubing can solve for you 


Rocker box tubing 
Primer tubing 

Fuel injection tubing 
Hydraulic tubing 


Fire extinguisher tubing 
Ignition harness tubing 
Static pressure instruments 
Fuel analysis instruments 


2500-hp. Wright Cyclone aircraft engine. This engine em- 
ploys Monel tubing to inject fuel into cylinders and for the 
drain valve which eliminates condensed atmospheric mois- 
ture from the induction chamber each time engine finishes 
a flight. Photo courtesy of Wright Aeronautical Corpora- 
tion, Woodridge, N. J. 


*Reg. U.S. Pat. Of 
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(Above) Monel Tubing fabricated 
by Bundy, as used in the rocker box 
: ; assembly in Wright Aircraft engines. 
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" Photograph Courtesy U.S. Army Air Forces 
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ELECTROL'S 


HYDRAULIC LANDING GEAR 
FOR LIGHT PLANES .... 


Designed and produced specifically for aircraft weighing from 
1,500 to 2,500 pounds, this standard hydraulic landing gear by 
ELECTROL is preferred equipment for modern, light planes. 


Constructed mostly of steel, this landing gear is strong, yet light. 


It weighs only eleven and one-half pounds. 


Like all ELECTROL products it is simple in design, low in price 


and economical and efficient in operation. 


It can be mounted 100% cantilever. Fixed or retractable installation. 


Complete information on your specific requirements upon request. 


ELECTROL 


INCORPORATED 


FOR BETTER HYDRAULIC DEVICES 


KINGSTON, NEW YORK 


CYLINDERS - SELECTOR VALVES + FOLLOW-UP VALVES - CHECK VALVES 
RELIEF VALVES - HAND PUMPS + POWERPAKS ¢ OLEO STRUTS + SOLENOID VALVES 
ON-OFF VALVES « SERVO CYLINDERS »* TRANSFER VALVES + CUT-OUT VALVES 
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IAS. News 


A Record of People 


and Euents 


of Interest ts Institute Members 


Straight Appointed 
I.A.S. Western Manager 


Former Committee Coordinator for West Coast Aircraft 
War Production Council to Direct All Institute Activities 
in Western Region. 


Ov DeceMBER 15, James L. Straight 
assumed the duties of Western 
Manager of the Institute of the Aero- 
nautical Sciences with headquarters 
in Los Angeles, Calif. He was selected 
from a group of candidates on the 
recommendation of the engineering 
heads of the Pacific Coast aircraft 
companies. 

The purpose of this new Institute 
office is to provide the maximum 
possible means for the interchange of 
current technical information, at this 
critical period in aviation development, 
among Institute members in all parts of 
the United States. As Western 
Manager, Mr. Straight’s most important 
function will be to coordinate the 
facilities and services of the Institute 
with the requirements of members in 
the Pacific Coast Area. 

In cooperation with national head- 
quarters, Mr. Straight will supervise 
all Institute activities in the West 
Coast area, including the administration 
of meetings, membership, Section ac- 
tivities, and industry relations. As 
administrator of the Pacific Aeronautical 
Library of the Institute, Mr. Straight 
will be in charge of personnel, funds, 
property, and security regulations of 
the library. The library was estab- 
lished in 1936 and now serves as a focal 
point for the collection and distribution 
of essential and technical information 
for the West Coast aviation indus- 
try. 


Mr. Straight is particularly qualified 
to direct the Institute’s Western Re- 
gional affairs because of his close asso- 
ciation with the Pacifie Coast aero- 
nautical industry in the past. During 
1942-1945 he coordinated and super- 
vised operations of some 30 committees 
for the Aircraft War Production Coun- 
cil. A large part of his committee 
work was of a technical nature, including 
engineering, testing and research, cast- 
ing inspection, temperature effects, 
engineering man power, and inspection 
and statistical quality control. He 
supervised the writing and publishing 
of a complete manual of inspection 
standards, which was adopted in the 
aircraft industry as the first effort to 
define the ends sought by quality con- 
trol. Other responsibilities included 
direction of the interchange of technical 
documents within the industry and 
creation of “pools” of technical data. 
Mr. Straight also conducted a project 
sponsored by the Office of Production 
Research and Development at the 
California Institute of Technology 
covering research in the art of removing 
metals. 


In 1939, he was mayor of Boise, 
Idaho. Following his term in office 
and before his appointment as Com- 
mittee Coordinator for the Aircraft 
War Production Council, he was 
affiliated with the American Aviation 
Associates and other aviation publica- 
tions on the West Coast. 


or 


James L. Straight. 


For the time being, until more suitable 
quarters can be secured, Mr. Straight’s 
address will be 6715 Hollywood Blvd., 
Los Angeles 28, Calif. All members in 
the area should contact him on any 
1.A.S. business. 


IAS. Calendar 


Annual 


January 28-30, Fifteenth 
1947 New 


Meeting, 
York, N.Y. 


March 28,1947 Aircraft Propulsion 
eeting, Cleve- 


land, Ohio 


Light Aircraft Meet- 


May 26-27, 
1947 ing, Detroit, Mich. 


For further details see page 19. 
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I.A.S. Honors Night Dinner and 
Annual Meeting Program 


The Hon. W. Averell Harriman to Be Guest Speaker at Honors Night Dinner. 
Gen. Curtis E. LeMay, Rear Adm. L. C. Stevens, and the Hon. William A. M. 


Major 


Burden Will Speak at the Army, Navy, and C.A.A. Luncheons, Respectively 


The Program for the I.A.S. Honors 
Night Dinner and the Fifteenth Annual 
Meeting has been tentatively completed. 
The guest speaker at the Honors Night 
Dinner on January 27 will be the Hon. 
W. Averell Harriman, former Ambassa- 
dor to the U.S.S.R. and, at present, as 
Secretary of Commerce of the United 
States, responsible for the future of 
civil aviation in America. 

The Institute has been fortunate in 
obtaining Major Gen. Curtis E. LeMay 
as guest speaker for the Army Day 
Luncheon, Rear Adm. L. C. Stevens on 
Navy Day, and the Hon. William A. M. 
Burden for the C.A.A. Day Luncheon. 

Thirty-six papers will be presented 
during the three-day meeting in accord- 
ance with the following outlined pro- 
gram. 


January 27, 1947 


The Dinner will start promptly at 
7:30 Monday night in the Grand Ball- 
room, Hotel Astor. The Hon. W. 
Averell Harriman, Secretary of Com- 
merce, will speak on “Civil Aviation— 
A New Economic Frontier.’ The 
presentation of Honors and Awards will 
be included in the Dinner program. 


January 28, 1947 


On Tuesday, January 28, the morning 
session on “Structures” will be opened 
at 9:00 a.m. by Chairman Nicholas J. 
Hoff, Professor of Aeronautical Engi- 
neering, Polytechnic Institute of 
Brooklyn. The papers and speakers 
are as follows: “Critical Speeds of 
Shafts Under Torque,” by Reinhardt M. 
Rosenberg, Instructor at the School of 
Aeronautics, Purdue University; ‘“‘The 
Dynamics of a Swept Wing,” by 
Herbert R. Lawrence, Staff Assistant, 
Chief of Aerodynamics, and Adam T. 
Zahorski and William E. Cox, Staff 
Assistants, Chief of Structures, Nor- 
throp Aircraft, Inc.; “Computation of 
Influence Coefficients for Aircraft Struc- 
tures with Discontinuities and Sweep- 
back,” by Samuel Levy, Physicist, 
National Bureau of Standards; ‘‘Nu- 
merical Methods for the Calculation of 
Elastic Instability,” by Bruno A. Boley, 
Instructor in the Department of Aero- 
nautical Engineering and Applied Me- 


The Hon. W. Averell Harriman. 


chanics, Polytechnic Institute of Brook- 
lyn; “Column Characteristics of Sand- 
wich Panels Having Honeycomb Cores 
and Metal Faces,” by W. W. Troxell 
and H. C. Engel, The Glenn L. Martin 
Company; and “Inelastic Column 
Theory,” by F. R. Shanley, Division 
Engineer, Engineering Research, Lock- 
heed Aircraft Corporation. 

Major General Curtis E. LeMay, 
Deputy Chief of Air Staff for Research 
and Development, U.S. Army Air 
Forces, will speak on ‘“The Air Forces’ 
Development Program” at the Army 
Day Luncheon in the East Ballroom be- 
ginning at 12:30 p.m. 

“Aircraft Design” will be the general 
subject of the papers presented in the 
afternoon session beginning at 2:30 p.m. 
Paul S. Baker, Engineering Manager, 
Chance Vought Aircraft Division, 
United Aircraft Corporation, will act as 
Chairman. The papers and speakers 
are as follows: “Design and Develop- 
ment of the P-80,”’ by C. L. Johnson, 
Chief Research Engineer, Lockheed 
Aircraft Corporation; “High-Speed Re- 
search with the XS-1 Airplane” will be 
given in two parts: Part I—“Research 
Objectives and Instrumentation,” by 
Walter C. Williams, Assistant Aero- 
nautical Engineer, Flight Research Sec- 
tion, and Robert W. Byrne, Aero- 
nautical Engineer, Langley Laboratory, 
National Advisory Committee for Aero- 
nautics, Part II—‘‘Design of the XS-1 


Transonic Research Airplane,” by 
Robert M. Stanley, Chief Airplane 
Engineer, and R. J. Sandstrom, Chief 
Preliminary Design Engineer, Bell Air- 
craft Corporation. 

The 8:00 p.m. session, “Rotating 
Wing Aircraft,’ will be a joint session 
in cooperation with the American Heli- 
copter Society. Alexander Klemin, 
Aeronautical Consultant, will act as 
Chairman. The following papers will 
be presented: ‘Notes on Helicopter 
Development,” by Igor I. Sikorsky, 
Engineering Manager, Sikorsky Air- 
craft Division, United Aircraft Cor- 
poration; “Vibration and Oscillation 
Characteristics of the Helicopter,” by 
Robert Coleman, N.A.C.A.; “C.A.A. 
Testing of Helicopters,” by Ralph 
Lightfoot, Chief of Flight Research, 
Sikorsky Aircraft Division, United Air- 
craft Corporation; and “Helicopter 
Power-Plant Installations,” by R. A. 
Wolf, Chief Engineer, Helicopter Di- 
vision, and C. P. Spiesz, Bell Aircraft 
Corporation. 


January 29, 1947 


On Wednesday, January 29, the 
morning session will be devoted to the 
subject of “Flight Test.” Chairman 
E. G. Stout, Chief of Naval Aircraft Re- 
search, Consolidated Vultee Aircraft 
Corporation, will open the meeting at 
9:00 a.m. Three papers will be pre- 
sented: ‘Progress of Dynamic Sta- 
bility and Control Research,” by 
William F. Milliken, Jr., Flight Re- 
search Department, Cornell Aeronau- 
tical Laboratory; ‘“Raydist—A Pre- 
cision Radio Navigation and Tracking 
System,” by Charles E. Hastings, Chief 
Engineer, Hastings Instrument Com- 
pany; and “Flight Testing of Guided 
Missiles,” by Harold K. Cheney, Chief 
Flight Test Engineer, the Vultee Field 
Division, Consolidated Vultee Aircraft 
Corporation. 

The Navy Day Luncheon will be 
given in the East Ballroom at 12:30 p.m. 
Rear Adm. L. C. Stevens, Assistant 
Chief for Research Development and 
Engineering, Bureau of Aeronautics, 
Navy Department, will speak on ‘‘Prob- 
lems of Naval Aviation Which Confront 
the Aeronautical Engineer.” 
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U.S. A.A.F. Photo 
Major Gen. Curtis E. LeMay. 


At 2:30 p.m. Chairman William R. 
Sears, Director of the Graduate School 
of Aeronautical Engineering, Cornell 
University, will open the first of two 
sessions on ‘‘Aerodynamics.’’ Three 
papers will be given: ‘The Use of 
Damping Screens for the Reduction of 
Wind-Tunnel Turbulence,” by Hugh L. 
Dryden, Associate Director, and G. B. 
Schubauer, Chief of the Aerodynamics 
Section, National Bureau of Standards; 
“A Method for Calculating Airfoil 
Sections from Specifications on the 
Pressure Distributions,’ by Glenn H. 
Peebles, Douglas Aircraft Company, 
Inc.; and “The Subsonic and Super- 
sonic Flow About Slender Bodies,” by 
E. V. Laitone, Section Head of Flight 
Research Engineering, Cornell <Aero- 
nautical Laboratory. 

Immediately following this session 
the Annual Business Meeting of the 
Institute will be held at 5:30 p.m. The 
progress of the Institute during 1946 
will be reported‘and new members of the 
Council and Nominating Committee 
elected. Nonmernbers who have regis- 
tered may attend the, Annual Business 
Meeting. 

“Aerodynamics II,” will be opened 
at 8:00 p.m. by the Chairman, R. G. 
Robinson, Assistant Director of Aero- 
nautical Research, N.A.C.A. The four 
papers will be: ‘Laminar Boundary- 
Layer Oscillations and Stability of 
Laminar Flow,” by G. B. Schubauer, 
Chief of the Aerodynamics Section, and 
H. K. Skramstad, Chief of the Guided 
Missiles Section, National Bureau of 
Standards; ‘Linearized Treatment of 
Supersonic Flow Through and Around 
Ducted Bodies,” by H. F. Ludloff, 
Assistant Professor of Aeronautical 
Engineering, New York University; 
“Oscillating Air Forces and Flutter at 
Supersonic Speeds (Two-Dimensional 
Case)” by I. E. Garrick, Physical Re- 
search Division, Langley Laboratory, 
N.A.C.A.; and “Aerodynamic Per- 


formance of Delta Wings,” by H. J. 
Stewart, Associate Professor of Aero- 
nauties, and A. E. Puckett, Chief of the 
Wind Tunnel Section of the Jet Pro- 
pulsion Laboratory, California Institute 
of Technology. 


January 30, 1947 


On Thursday morning, January 30, 
two sessions will be held simultaneously: 
“Meteorology” conducted jointly with 
the American Meteorological Society 
in the East Ballroom by Chairman 
Henry G. Houghton, President of the 
American Meteorological Society; and 
“Aircraft Propulsion,” in the North 
Ballroom by Chairman Edward 8. 
Taylor, Professor of Aircraft Engines, 
Massachusetts Institute of Technology. 

The four papers on meteorology will 
be: ‘Pressure Measurements from V-2 
Rockets,” by Nolan R. Best, Naval Re- 
search Laboratory; ‘Future Uses of 
High-Speed Computing in Meteor- 
ology,” by John von Newmann, Insti- 
tute for Advanced Study, Princeton 
University; “Discussion of the Possi- 
bility of Weather Control,” by V. K. 
Zworykin, RCA Laboratory Division of 
the Radio Corporation of America; and 
“A New Operational Basis for Weather 
Forecasting,’ by B. G. Holzman, Re- 
search and Development, Headquarters, 
Army Air Forces. 

At the same time three papers will be 
presented in the North Ballroom on 
“Aircraft Propulsion”: “A Survey of 
the Calculated Performance of Jet 
Power Plants,” by Joseph H. Keenan 
and Joseph Kaye, Department of Me- 
chanical Engineering, Massachusetts 
Institute of Technology; ‘‘Performance 
Charts for Jet Propulsion Systems Con- 
sisting of Compressor, a Combustion 
Chamber, and a Turbine,” by Benjamin 
Pinkel and Irving M. Karp, Fuels and 
Thermodynamics Division, Cleveland 


The H »n. W. A. M. Burden. 
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Official U.S. Navy Photograph 
Rear Adm. L. C. Stevens. 


Laboratory, N.A.C.A.; and “Selection 
and Design of Rocket Power Plants,” by 
W. C. Roberts, Power Plant Engineer, 
Bell Aircraft Corporation. 

The Hon. William A. M. Burden, 
Assistant Secretary of Commerce, will 
speak on “The Engineers’ Part in Civil 
Aviation Expansion,” at the C.A.A. 
Day Luncheon in the East Ballroom at 
12:30 p.m. 

Chairman J. G. Borger, Chief Project 
Engineer, Pan American Airways, Inc., 
will preside over the 2:30 p.m. session 
on “Air Transport.” Four papers will 
be delivered: ‘The Flying Boat and 
Its Commercial Uses,” by Peter G. 
Masefield, Head of the Long Range 
Planning Division, Ministry of Civil 
Aviation; ‘Radio Aids to Navigation,” 
by D. M. Stuart, Director, Technical 
Development Service, C.A.A.; “High- 
Speed Underwing Fueling,” by Eric 
Olsen, Manager of the Aviation Di- 
vision, The Wayne Pump Company; 
“Transport Problems with Turbine 
Power Plants,” by Frank W. Kolk, 
Supervisor of Aircraft Planning, Ameri- 
can Airlines, Ine. 

The Symposium at 8:00 p.m., held 
jointly with the National Fire Protec- 
tion Association, will be on the subject 
of ‘“‘Aireraft Fire Protection and Pre- 
vention.” E. E. Aldrin, Aviation 
Manager, Atlas Supply Company, and 
Chairman of the Executive Section, 
National Fire Protection Association, 
will be Chairman of the Symposium. 
The three papers will be: ‘Fire Pro- 
tection Problems of Private Flying,” by 
Jerome Lederer, Assistant Manager and 
Chief Engineer, Aero Insurance Under- 
writers; ‘Aircraft Design Fire Prob- 
lems,” by H. L. Hansberry, Acting 
Chief, Power Plant Development Sec- 
tion, C.A.A.; and “Some Aspects of 
Aircraft Fire Fighting,” by George H. 
Tryon, III, Secretary, National Fire 
Protection Association. 
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Dr. Th. von Karman Gives Tenth Annual 
Wright Brothers Lecture 


Over 1,000 Hear Noted Scientist’s Paper on ‘’Supersonic Aerodynamics” in United 
States Chamber of Commerce Building, Washington, D.C., December 17. 


O* DECEMBER 17, Dr. Th. von Kar- 
man, renowned throughout the 
world for his outstanding contributions to 
the aeronautical sciences, presented the 
Tenth Annual Wright Brothers Lecture. 
His paper, ‘Supersonic Aerodynamics— 
Principles and Applications,” was heard 
by an audience of over 1,000 in the au- 
ditorium of the Chamber of Commerce 
of the United States in Washington, 
D.C. 

8S. Paul Johnston, I.A.8. Director, 
opened the meeting by welcoming Dr. 
von Kd4rman on behalf of the Institute. 
Mr. Johnston read a cablegram from J. 
Laurence Pritchard, Secretary of The 
Royal Aeronautical Society and an Hon- 
orary Member of the Institute: 


“The President, council, and all mem- 
bers of The Royal Aeronautical Society 
send to the Institute of the Aeronautical 
Sciences on the occasion of the reading of 
the Wright Brothers Lecture by your most 
distinguished lecturer Professor von Kar- 
man their heartiest greetings. We are 
all looking forward to a closer cooperation 
between the Institute and ourselves in the 
near future and to have the opportunity 
of welcoming your members as friends of 
long standing to this country.” 

J. LAURENCE PRITCHARD 


Mr. Johnston then introduced the 
Chairman of the Lecture, Dr. Hugh L. 
Dryden, Associate Director of the Na- 
tional Bureau of Standards. Announc- 
ing that the lecturer had arrived by 
air from Paris only a few minutes be- 
fore, Dr. Dryden introduced Dr. von 
Karman to the audience. 

In discussing his subject of supersonic 
aerodynamics, Dr. von Karman re- 
viewed the fundamentals and reduced 
the basic ideas of the theory of wave 
drag and lift to three general rules: 
(1) the rule of forbidden signals; (2) 
zone of action and zone of signals; and 
(3) the rule of concentrated action. 
The elements of the theory of wave 
drag of slender bodies, as well as two- 
and three-dimensional supersonic wing 
theory, were sketched. 

A short section dealt with ideas aimed 
toward total or partial escape from 
wave resistance by interference and 
sweepback. The transonic problem, the 
formation of shock waves, and their in- 
teraction with the boundary layer were 
discussed. Finally, an approximate 
method for range estimation of super- 
sonic airplanes was presented. 


Dr. Th. von Kérmén. 


“The basic rules of supersonic aero- 
dynamics are entirely different from 
the basic rules of subsonic aerodynam- 
ics,” Dr. von Karman said. “A few 
years ago, the enormous drag at speeds 
approaching the velocity of sound led 
to the belief that crashing the ‘iron bar- 
rier’ of sonic speed was impossible.” 
This has been disproved, Dr. von Kar- 
man pointed out. New propulsion de- 
vices have been developed to produce 
sufficiently powerful thrust. New de- 
sign concepts have evolved to reduce 
drag and avoid “‘shock waves.” ‘Weare 
at the stage,”’ he said, ‘“‘when this branch 
of aerodynamics should cease to be a col- 
lection of mathematical formulas and 
half-digested, isolated facts... .and be 
considered by the aeronautical engineer 
as a necessary prerequisite to his art.” 


Dr. von Kdrmin is widely known for 
his achievements in the fields of atomic 
theory, guided missiles, aerodynamics, 
elasticity, and hydrodynamics. At 
present, he is the Director of the Daniel 
Guggenheim School of Aeronautics at 
the California Institute of Technology. 
He has also been special scientific ad- 
viser to the Chief of the Army Air Forces 
for the past 3 years and now heads the 
new Army Air Forces Scientific Advi- 
sory Board. Under the direction of Gen. 
H. H. Arnold, he headed scientific mis- 
sions into Germany to investigate Ger- 
man research in supersonics and guided 
missiles. 


Dr. von Karman is an Honorary Fel- 
low of the Institute and received the 
Institute’s Sylvanus Albert Reed Award 
for 1941. He is a member of, and has 
been honored by, most of the leading 
technical societies in the United States 
and abroad. He has been the Rouse 
Ball Lecturer of Cambridge University, 
England; presented the Wilbur Me- 
morial Lecture of The Royal Aeronau- 
tical Society, England, in 1937; was the 
Gibbs Lecturer of the American Math- 
ematics Society in 1939; and was the 
recipient of the American Society of 
Mechanical Engineers Medal in 1941. 
He was recently awarded membership 
in the Royal Society, England, an honor 
held at the present-time by only 47 
foreign scientists. During the Fall of 
1946, he was awarded the Medal for 
Merit by the War Department in recog- 
nition of his work during the war. 

At the conclusion of the lecture Dr. 
Dryden introduced the following civil 
and military leaders in the field of su- 
personic aerodynamics who had been 
selected to comment on various aspects 
of the lecture: Francis H. Clauser, 
Chairman of the Department of Aero- 
nautics at The Johns Hopkins Univer- 
sity; Capt. Walter 8. Diehl, Bureau of 
Aeronautics Engineering Division, 
Navy Department; F. W. Geiger, 
Head of the Theoretical Aerodynamics 
Branch, Cornell Aeronautical Labora- 
tory; Col. Paul EH. Kemmer, Chief of 
Engineering Plans, Engineering Divi- 
sion, Wright Field; and John Stack, 
Chief of Supersonic Research, National 
Advisory Committee for Aeronautics. 
Because of the lack of time, however, 
their comments were brief. The com- 
plete lecture and the full discussions 
will be published in an early issue of 
the JoURNAL OF THE AERONAUTICAL 
SCIENCES. 

Sponsored by the Institute and en- 
dowed by The Vernon Lynch Fund, this 
annual event commemorates the first 
airplane flight made by Wilbur and 
Orville Wright at Kitty Hawk, N.C., 
December 17, 1903. On alternate years, 
the lecturer is selected from among out- 
standing aeronautical scientists from 
Europe and from the United States. 
Last year, Dr. H. Roxbee Cox, noted 
British engineer, discussed jet-engine 
developments. 
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Admiral de Florez Honored 
by Naval Order 


Rear Adm. Luis de Florez, U.S.N.R., 
a Fellow of the Institute, was 
elected Commander of the Aviation 
Commandery of the Naval Order of the 
United States, at the annual meeting of 
the Order held in the Harvard Club, 
New York City. The Naval Order of 
the United States is the oldest existing 
naval organization devoted to naval 
interests other than Naval Academy 
groups. Admiral de Florez has also 
been appointed by the Secretary of the 
Navy to the Naval Research Advisory 
Committee. Until recently he was 
Assistant Chief of Naval Research. 


Donnell W. Dutton Appointed 
Scientific Research Adviser 


Donnell W. Dutton, Associate Fellow 
of the Institute, has been appointed 
Scientific Research Adviser to the Re- 
search and Development Division of 
the War Department General Staff. 
He is the Director of the Daniel Gug- 
genheim School of Aeronautics at the 
Georgia Institute of Technology. Mr. 
Dutton has made many contributions 
to helicopter development and to wind- 
tunnel research. 


Captain Ide Honored 


Capt. John Jay Ide, U.S.N.R., an 
Associate Fellow of the Institute, has 
returned to the United States from 
London where he has served on the 
staff of the Commander, U.S. Naval 
Forces in Europe, for over 3 years. 
For his work as Assistant Naval 
Attaché for Air at the American Em- 
bassy and Head of Technical Air In- 
telligence, Captain Ide has _ been 
awarded the Commendation Ribbon. 


Dr. Albert A. Arnhym 


Commissioned 


Dr. Albert A. Arnhym, Associate 
Fellow of the Institute and consulting 
engineer and aeronautical writer of Day- 
ton and San Diego, Calif., has been com- 
missioned a Colonel, Army of the U.S., 
and appointed deputy chief for technical 
operations, Air Documents Division, 
Technical Intelligence, Air Matériel 
Command. He serves under Colonel 
R. H. Curtis, division chief. 

Previously on loan to the War De- 
partment from Solar Aircraft Company 
of San Diego, Colonel Arnhym served 
with the Army Air Forces Intelligence 
in the European Theater. Under Col. 
H. M. McCoy, he assisted at the Air 
Documents Research Center in London 
in the evaluation and processing of 


LAS, NEWS 


Rear Adm. Luis de Florez. 


Capt. J. J. Ide, U.S.N.R. 


Col. Albert A. Arhym. 


“liberated”? documents and in studying 
technique of the German aircraft indus- 
try. 

After transfer of the documents and 
functions to Wright Field, Colonel Arn- 
hym became Editor-in-Chief of Air 
Documents Division. As this division 
was formed to expedite the documents 
program, he helped to put the work on a 
mass-production basis in order to speed 
valuable findings to industrial, Govern- 
ment, and research activities. 


General Spaatz Plans Direct 
Contact with All Former 
A.A.F. Personnel 


All former personnel of the A.A.F. 
are requested to send their present 
addresses to Gen. Carl A. Spaatz, 
Commanding General, A.A.F., so that 
they can be kept informed of latest 
developments, plans of the Air Re- 
serve Program, and other related sub- 
jects. Post cards for that purpose are 
available at post offices, theaters, 
schools, colleges, places of employment, 
and through the Civil Air Patrol, Boy 
Scouts of America, and other organiza- 
tions. 


Gifts to the Institute Collections 


A large model of the airship “Akron” 
was received from the Goodyear Air- 
craft Corporation through the courtesy 
of Dr. Karl Arnstein. Two !/g9-scale 
models of the P-39D and the XP-59A 
fighter airplanes were sent by Bell Air- 
craft Corporation through the courtesy 
of Dexter Rosen and Walter T. Bonney, 
the XP-59A being the first jet-propelled 
fighter model to be added to the collec- 
tion. 

C. D. Hanscom sent 71 slides of 
World War I airplanes and 35 slides of 
details and operation of the Mass- 
achusetts Institute of Technology wind 
tunnel of about 1919-1920, with de- 
scriptions of the slides, adding to his 
previous generous gifts. Col. Harris 
Hull gave more than 35 items, including 
a photostatic copy of the Army Signal 
Corps contract of April 2, 1908, with 
the Wright Brothers for one airplane; 
a typewritten report of 1932 on air-mail 
operations by John B. Crane; and tech- 
nical papers by Dr. Edward Warner 
and others. John H. Andrews, of 
Paradise, Pa., gave articles on aeronau- 
tical history in Lancaster County, a 
photograph of a balloon ascent by John 
Wise from Lancaster about 1847, and 
other historical items. Oscar Frey- 
mann gave clippings on his bicycle- 
driven flapping wing aircraft of 1896 
and a copy of his own description of the 
machine. F. N. Frenkiel, of Toulouse, 
France, sent copies of several of his 
technical papers. Five books were 
given by the New York Society Library. 
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A Bibliography on Combustion, 1927— 
Jan. 1, 1945, was received from the 
Cornell Aeronautical Laboratory 
through the courtesy of Miss Elma T. 
Evans. A bibliography on German 
methods of testing materials was re- 
ceived from the British Ministry of 
Supply. Issues of the American Avia- 
tion Daily for 1945 were received from 
the Eclipse-Pioneer Division of Bendix 
Aviation Corporation through the cour- 
tesy of Miss Mildred M. Baker. Re- 
ports on icing and precipitation static 
were received from the Research Lab- 
oratory of General Electric Company 
through the courtesy of Vincent J. 


Schaefer. Photographs and manuals 
on Australian aircraft were sent by 
L.S. W. Smyth of Victoria. 

Six breast wing insignia of the Royal 
Swedish Air Force were received from 
the Legation of Sweden through the 
courtesy of Capt. Joel Petterson. 
The Waterbury Companies gave 27 
aeronautical uniform buttons through 
the courtesy of Mrs. Betty Gilpatrick. 
A song of the aeronautical adventures 
of “The Dog and The Cow” was sent 
by John H. Millar, of London. Five 
jigsaw puzzles of World War II air- 
planes and other items were received 
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from Mrs. Bella C. Landauer, adding 
to her previous generous gifts. United 
Air Lines, Inc., gave its 100,000-Mile 
Club Pin. Island Air Ferries, Inc., 
gave its cap insigne. 

A full set of Flying Daily, published 
during the National Aircraft Show at 
Cleveland, was received through the 
courtesy of John H. Lancaster. Other 
gifts were received from the American 
Road Builders Association; the British 
Liaison Section of the Air Documents 
Division at Wright Field, through 
John A. Sizer; J. M. Gwinn, Jr., of 
San Diego; and Dr. Frederic F, Haupt- 
mann. 


News of Corporate Members 


Beech Aircraft Corporation, Wich- 
ita, Kan., has lent two airplane models 
to the University of Detroit’s Aero- 
nautical Engineering Department. 
One, valued at approximately $5,000, 
is a complete airplane model with 
movable control surfaces throughout. 
The construction is of laminated ma- 
hogany, and it is built to include strain 
gage equipment. The second model, 
valued at $1,500, is constructed with 
a 7-ft. wing span and has movable 
flaps and ailerons.. The Wright Field 
Air Matériel Command has also pro- 
vided the Engineering Department 
with two German jet engines for a 
period of one school year. 


Boeing Aircraft Company has been 
requested by the Army Air Forces to 
resume operation of part of their for- 
mer Boeing Superfortress School. Lo- 
cated on the northwest corner of Boe- 
ing Field in Seattle, the school will 
function as a training facility for Army 
personnel who will service the Army’s 
new Boeing aircraft now under con- 
struction. 


Firestone Aircraft Company is the 
new name for G & A Aircraft, Inc., at 
Willow Grove, Pa. G&A Aircraft, 
Inc., formerly the Pitcairn Autogiro 


Sections and Branches 


Boston Section 


At the Boston Section meeting, Octo- 
ber 17, at Harvard University, Pro- 
gram Chairman L. J. Fischer announced 
the following appointments: Nominat- 
ing Committee Representative for Area 
Councilors, Prof. J. P. Den Hartog; 
and Chairman of the Nominating 
Committee, Prof. A. R. Rowgowski. 

R. C.: Molloy, Executive Research 
Engineer for United Aircraft’s Research 


Company, was acquired by the Fire- 
stone Tire and Rubber Company in 
1943. At that time, it was producing 
CG-4A gliders and experimental auto- 
giros. 

After Firestone bought the com- 
pany, it developed and produced the 
XR-9 and XR-9B helicopters for the 


Army Air Forces, as well as the 
commercial version of this helicopter, 


known as the GA-45. The plant at 
Willow Grove, in addition to helicop- 
ter construction and development, 
produces aircraft wheels and brakes 
and SuperFlex undercarriages. 


General Electric Company has re- 
cently established an Aviation Divi- 
sion in their organization. Two sub- 
divisions comprising this new Avia- 
tion Division are the Aircraft Acces- 
sories and Ordnance Division at Sche- 
nectady and the Aircraft Gas Turbine 
Division at the General Electric River 
Works, Lynn, Mass. The Aviation 
Division will be responsible for the 
sales and application engineering of 
aircraft equipment and instruments 
manufactured by General Electric. 
This includes jet engines, turbosuper- 
chargers, electric motors, generators, 
ignition systems, automatic control 


Division, described the design features 
of the Division’s new wind tunnel at 
Hartford, Conn. He explained, with 
the aid of slides, the unusual fea- 
tures incorporated which account for 
the wind tunnel’s adaptability to a 
wide variety of research projects. The 
tunnel is capable of testing complete 
power plants, aircraft components, 
propellers, and fundamental airfoils. 
Mr. Molloy stated that air speeds up 


devices, automatic pilots, and other 
aircraft electrical equipment. 


Lockheed Aircraft Corporation 
holds the three top awards of the 
National Safety Council for aircraft 
industrial safety in plants exceeding 
5,000,000 man-hours of work per 
month. An industry-wide rate of 
8,106 man-hours lost per million was 
reported. Three of Lockheed’s plants 
had ratings of 2.10, 3.19, and 3.76. 


Minneapolis-Honeywell Regulator 
Company has opened new and en- 
larged headquarters in Los Angeles, 
at 2840 East Olympic Blvd. All di- 
visions of the company, including its 
aeronautical branch, will be located 
there. In the past 18 months, the Los 
Angeles staff has been expanded from 
17 to 24 employees. 


Standard Oil Company of Cali- 
fornia, Aviation Division, plans to rein- 
state air-roof markings on its plants 
throughout the Pacific West. Stand- 
ard Oil Company has more than 700 
such plants, usually located on the 
edge of town and near a railroad. 
These air-roof markings will constitute 
a uniform and helpful navigation aid 
for fliers. 


to 600 m.p.h. can be simulated in this 
tunnel. 

Two N.A.C.A. films, The N.A.C.A. 
Free-Spinning Wind Tunnel and A 
Study of Airflow by Means of Smoke, 
were shown. Thirty-four members 
were present. 

On December 3, C. E. Pappas, Chief 
of Aerodynamics at Republic Aviation 
Corporation, Farmingdale, L.I., lec- 
tured on “The Physical Aspects of 
High Speed Aerodynamics.” Mr. Pap- 


pas 

tern 
and 
and 
high 


inte! 


grea 
in \ 
behi 
pub 
sent 
the 


Mei 
May 
nolc 
Inst 
Ger 
Sav 


Kel 
Ber 
the 
nee 
me 
In 
Air 
Act 
tor 
tio! 
air 
pre 
tio 


for 


| 
| 

Be 

tio 

ins 

as 

tio 

lat 

an 

Ur 

an 

at 

Lt 

ay 

i sh 

of 

sis 

16 

di 

Li 

n 

fo 

c 

di 


— 


pas described the changes in flow pat- 
tern that occur between the subsonic 
and transonic regions and the transonic 
and supersonic. This approach to 
high-speed airflow afforded a number of 
interesting comparisons which were of 
great interest to the Institute members 
in view of the originality of thought 
behind them. A color film of the Re- 
public Rainbow and a short film pre- 
senting several high-speed runs of 
the Republic P-84 were shown. 


The following new Advisory Board 
Members were announced: O, Koppen, 
Massachusetts Institute of Tech- 
nology; W. McKay, Massachusetts 
Institute of Technology; R. 8. Hall, 
General Electric Company; and C. F. 
Savage, General Electric Company. 


Detroit Section 


On November 6, Chairman T. N. 
Kelly introduced guest-speaker B. A. 
Benicke to 200 members and guests of 
the I.A.S. Detroit Section and the Engi- 
neering Society of Detroit, at a joint 
meeting held in the Rackham Building. 
In his paper, “Application of Radar to 
Air Traffic Control,’ Mr. Benicke, 
Acting Technical Assistant to the Direc- 
tor of C.A.A.’s Air Navigation Opera- 
tions Service, discussed two methods of 
aircraft landing aids: the present C.A.A. 
procedure, and the Air Forces’ applica- 
tion of radar. 


Two films were followed by an in- 
formal discussion during which Mr. 
Benicke answered the audience’s ques- 
tions. One film analyzed the C.A.A. 
instrument-approach and landing pro- 
cedure and the second examined radar 
as a detecting device with recommenda- 
tions for its application to instrument- 
landing technique. 


On December 4, the Detroit Section 
and the Student Branches from Wayne 
University, the University of Detroit, 
and the University of Michigan met 
at a joint dinner and technical meeting. 
Lt. John F. Zinski, A.A.F., gave a 
synopsis of two films: The first film 
shown contained captured pictures 
of German developments of missiles 
including the V-l and the V-2 
rocket bombs; the second film con- 
sisted of captured pictures of the Me 
163. 

Following the films, Lieutenant Zinski 
discussed the equipment in reference to 
specifications, performance, and fuels. 
Lieutenant Zinski compared the German 
equipment with our own developments, 
noting the inferior guiding methods 
found in German equipment. He dis- 
cussed current developments in radio- 
controlled missiles in this country. 


The meeting was closed following a 
discussion led by Chairman Kelly. 


ILA.S. NEWS 


Hagerstown Section 


On November 20, Section members 
met at the Washington County Museum 
in Hagerstown, Md. All officers and 
Advisory Board Members elected are 
associated with the Fairchild Aircraft 
Division of the Fairchild Engine and 
Airplane Corporation. Permanent of- 
ficers for the first term are: Chairman, 
Joel M. Jacobson, Assistant Chief 
Engineer; Vice-Chairman, Roy W. Les- 
sard, Chief of Structures; and Secre- 
tary-Treasurer, G. I. Hackenberger, 
Jr., Junior Group Engineer. 

Advisory Board Members are: 
Armand J. Thieblot, Chief Engineer; 
William P. Maloney, Group Engineer; 
Melvin A. Cawl, Group Engineer; 
and Dan Weller, Chief Flight Test 
Engineer. 

Dr. A. W. Davison, Research Chem- 
ist at Owens-Corning Fiberglas Com- 
pany, presented a paper entitled “‘Fiber- 
glas, A New Engineering Material.” 
Dr. Davison discussed the production 
techniques and applications of the 
various forms of Fiberglas, with par- 
ticular reference to aircraft. He de- 
scribed tooling and production methods 
from the standpoint of the aircraft 
manufacturer. Low-cost wooden tools 
and low-heat and low-pressure forming 
methods made possible with this ma- 
terial, were emphasized. 

Samples of the material in its various 
forms, together with specimens of 
finished parts of many varieties were on 
display. 

During the discussion that followed 
the talk, it became evident that a num- 
ber of new applications for the material 
had been visualized. 


‘ 


Los Angeles Section 
By G. R. Mellinger, Secretary 


The annual business meeting was 
opened at 8:00 p.m., November 20, by 
Arthur E. Raymond, President of the 
Institute, who announced that C. L. 
Johnson had sent his regrets and was 
unable to attend the meeting because 
of business in the East. Mr. Raymond 
continued with some general remarks 
on the program of the Institute during 
the past year. 

The annual report of the Secretary 
and that of the Treasurer were pre- 
sented by G. R. Mellinger. L. E. 
Root, Program Chairman, reviewed the 
meetings of the past year and em- 
phasized the broad topic coverage. 
J. E. Barfoot, Chairman of the Mem- 
bership Committee, reported that the 
membership of the Los Angeles Section 
had increased from 700 to 1,000 mem- 
bers during the past year. 

In the absence of Dr. Norton Moore, 
Chairman of the Nominating Com- 
mittee, nominations for next year’s 
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L. E. Root, Chairman of Los Angeles Section. 


officers were announced by the Secre- 
tary, G. R. Mellinger, as follows: 
Chairman, L. E. Root; Vice-Chairman, 
Ward Beman; Secretary, Albert C. 
Reed; and Treasurer, F. Wagner. 
The names of these candidates were 
approved by letter ballot of the Los 
Angeles membership previous to this 
meeting. The business meeting was 
closed by the announcement that the 
above-named men were thereby elected 
to serve as officers of the Los Angeles 
Section for the coming year. 

The technical session was opened by 
the showing of a sound movie in color, 
entitled Operations Crossroads. The 
film depicted in detail the preparations 
and organizations for both “Able Day” 
and “Baker Day.’ The actual ex- 
plosion of the two bombs was photo- 
graphed from a number of different 
angles and presented an awe-inspiring 
spectacle. 

Dr. A. L. Klein, who was present at 
both “Able Day” and “Baker Day’ in 
the capacity of radiological observer, 
disclosed a number of exceedingly in- 
teresting personal observations of the 
experiment. His work consisted of 
inspecting personnel, equipment, and 
the explosion area for signs of radioac- 
tivity. His amusing and informative 
discussion was enthusiastically received 
by all the members, and a lively ques- 
tion-and-answer period followed. 


New York Section 
By G. W. Brady, Chairman 


The third meeting of the New York 
Section of the I.A.S. for the year 1946- 
1947 was held at the Hotel McAlpin on 
November 13. An audience of over 350 
members and guests attended to hear 
J. Carlton Ward, Jr., President of the 
Fairchild Engine and Airplane Corpora- 
tion speak on ‘The Significance of Some 
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J. Carlton Ward, Jr. 


of the Aspects of the Bikini Experi- 
ment.” W. Brady, Section Chair- 
man, presided and E. V. Lester, Pro- 
gram Chairman for the November meet- 
ing, introduced the speaker. Mr. Ward 
was one of the Army observers on the 
air-burst test at Bikini in July, and his 
company is active in one of the atomic 
power projects. 

Mr. Ward started his discussion with 
a description of atomic energy and how 
it differs from chemical energy. He 
mentioned that in chemical energy re- 
lease the atomic changes are only in a 
slight rearrangement of the electron 
structure, whereas in atomic or nuc!ear 
energy release there is a change in both 
the nuclear and electron arrangements. 
The different forms of uranium were 
mentioned, as well as the new element, 
plutonium, which is suitable for use in 
the atomic bomb. The process of fission 
with its terrific release of energy when 
the critical size is sufficiently exceeded 
and the mechanism of the chain reaction 
were also discussed. Because of the 
security restriction still imposed on this 
subject Mr. Ward was limited on the 
detail to which he could go in discussion 
of the release of atomic energy, but he 
did say that the energy produced by one 
of the atomic bombs was only that which 
would be obtained by complete trans- 
formation of a mass of a fraction of a 
postage stamp. 

In describing the actual Bikini tests 
Mr. Ward outlined the elaborate organ- 
izations that were built up to perform 
the actual bombing, to record the data, 
and to make subsequent tests and exam- 
inations of the damage inflicted. He 
was emphatic in deploring the early re- 
ports that were issued minimizing the 
destructive effect of the bomb. He 
affirmed from personal observation that 
it was impossible to overstate the ter- 
rific destructive power of the bomb, both 
from the standpoint of physical damage 
to the target and also in the subsequent 
damage to living beings, whether men 


or animals, because of slow-acting radi- 
ation effects. 

Projects to develop peacetime uses of 
nuclear reaction and radioactive mate- 
rial were also mentioned by Mr. Ward. 
Medical uses to treat malignant diseases 
and many others will be some of the 
most important products of the atomic 
development as radioactive materials of 
various concentrations become more 
readily available. Development of 
power plants to utilize the energy release 
of nuclear fission is another field where 
great gain can be obtained. Mr. Ward 
expressed himself as optimistic regarding 
the success of this development. 

Following Mr. Ward’s talk he pre- 
sented the U.S. Navy film Operations 
Crossroads, showing both the a'r and 
underwater atom bomb tests at Bikini. 


Philadelphia Section 


By Seymour Gottlieb, Secretary 


On November 6, the Philadelphia 
Section held a joint meeting with the 
Franklin Institute of Philadelphia. 
The meeting was held at the Franklin 
Institute and was preceded by a dinner 
attended by approximately 100 mem- 
bers and guests. Attendance at the 
meeting was approximately 300. 

Carl de Ganahl, Vice-Chairman of 
the Section, presided at the meeting 
and introduced the guest speaker, Dr. 
George Gamow, who presented a talk 
on “Atomic Energy.’ Dr. Gamow is 
Professor of Theoretical Physics at 
George Washington University, is a 
member of the Army Air Forces 
Scientific Advisory Board, and played a 
primary part in the atom bomb de- 
velopment. He i§ the author of books 
that present the fields of science with 
lightness and humor for interesting 
reading by the layman. 

Dr. Gamow’s talk was ‘a simplified 
discussion of atomic theory, the phe- 
nomena of fission and fusion, large-scale 
nuclear chain reactions, atomic ex- 
plosions, and the use of atomic power 
for peaceful purposes. The talk was 
highly informative and was presented 
in a most entertaining manner. Of 
special interest was Dr. Gamow’s pres- 
ent feeling of doubt as to the im- 
mediate use of atomic power for peace- 
ful purposes because of the extremely 
high temperatures of atomic reactions 
which also produce large forces. An 
atomic bomb-powered rocket would be 
prohibitive in size and weight at pres- 
ent because of the wall thicknesses re- 
quired to withstand the blast effects. 

Dr. Gamow was skeptical of the use 
of atom bombs in warfare because a 
relatively small number, though effec- 
tive against the enemy, might prove 
deadly to the user and a great mass of 
mankind when clouds of radioactive 


Carl De Ganahl, Chairman of Philadelphia 
Section. 


atmosphere are wind-blown along the 
earth’s surface. A question-and-dis- 
cussion period was conducted by Dr. 
Gamow following his talk. 

Operations Crossroads, a color movie 
with sound commentary of the two 
Bikini explosions, was shown. The 
film was made by the Public Relations 
Section of the Navy Department and 
proved to be the finest picture of the 
Bikini tests yet shown to the public. 

On December 3, members of the Ex- 
ecutive Committee held a meeting. 
The resignation of L. B. Kalinowski, 
Chairman of the Philadelphia Section, 
who has moved from the area, was form- 
ally accepted. Mr. Kalinowski’s out- 
standing endeavors as Vice-Chairman 
and Chairman of the Section have been 
a principal factor in the establishment of 
a well-functioning Section and in the 
arousing of member interest in the Sec- 
tion. 

Carl de Ganahl, Vice-Chairman of 
the Section, succeeded to the Chair- 
manship and requested nominations 
for the position of Vice-Chairman, to 
be elected by the Executive Committee 
at the next Committee Meeting. 

Suggestions were received for the 
program for the Section meeting to 
take place in May, which will complete 
the season’s activities. Papers on 
“Automatic Control of Aircraft,’’ ‘“In- 
strumentation of Aircraft,” ‘Phil- 
adelphia as an Air Cargo Center,’’ and 
“Design of a Lightplane’’ were con- 
sidered. The holding of a forum meet- 
ing was felt advisable. 

Mr. Cheeseman, Chairman of the 
Motion Picture Committee, presented a 
list of available films and selections 
were made for future meetings. Each 
Section meeting will be concluded by the 
showing of a technical film. 

A larger and more suitable meeting 
place was discussed, and further in- 
vestigation will be made of suggested 
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Contact has been established 


places. 
by John Rogers with the colleges in the 
vicinity, and students interested in the 


aeronautical sciences have been in- 
vited to the Section meetings. Pro- 
visions to accommodate a meeting at- 
tendance of 100 appears to be necessary. 


San Diego Section 


By William B. Barkley, Corresponding 
Secretary 


On October 14, 1946, the first meeting 
of the newly elected officers of the Sec- 
tion was called by the Chairman, R. B. 
Johnston. At this meeting the sub- 
committee chairmen were appointed 
as follows: Jack Mason, Building Com- 
mittee; E. G. Stout, Nominating Com- 
mittee; Irving Nestingen, Membership 
Committee; Joel Whitney, Publicity 
Committee; Nadim Farrar, Meetings 
Committee; Charles Blake, Represen- 
tative to Council of Technical and 
Scientific Societies in San Diego, and E. 
G. Stout, Alternate Representative to 
above Council. These men will serve 
as Chairman of their respective sub- 
committees for the fiscal year ending 
September 27, 1947. 

On November 20, 1946, the Advisory 
Management Committee had their first 
meeting. At this meeting, the new 
Section Rules and Regulations were re- 
viewed, and matters pertinent to the 
management of the Section were dis- 
cussed. 

The first meeting of the San Diego 
Section for the fiscal year 1946-1947 
was held as a dinner meeting, Friday 
evening, November 22, on the Marine 
Roof of the Hotel San Diego. 

The meeting was brought to order by 
Chairman Johnston, who welcomed 
approximately 130 Section members and 
guests. 

Mr. Johnston introduced the speaker, 
Dr. A. L. Klein, a Fellow of the In- 
stitute, Design Consultant of Douglas 
Aircraft Company, Inc., and an As- 
sociate Professor of Aeronautics at 
California Institute of Technology. 
Dr. Klein spoke on ‘Operations Cross- 
roads.” He was able to give an ex- 
cellent first-hand report of the action 
at Operations “Able” and ‘Baker,” 
since he held a staff position as Tech- 
nical Observer in the Radiological 
Safety Section. This Section of the 
Task Force was the first to be sent into 
the test area, following the detonation 
of the bombs, in order to determine 
which areas were safe for personnel and 
equipment. This being the situation, 
the speaker had the opportunity to ob- 
serve the extent of the damage caused 
by the bomb soon after its force had 
been spent. He stated that one marked 
difference between Operations “Able” 
and “Baker” was that in Operation 
“Able” (bomb dropped from the air) 
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it was the equipment above the water 
that was dangerously radioactive, while 
in Operation ‘‘Baker’”’ it was the water 
that was radioactive, and their section 
had to patrol the water constantly to 
make certain that changing currents 
had not brought the radioactive water 
back into the area. 

Supplementing Dr. Klein’s talk, .the 
Section Executive Committee showed 
two motion pictures of ‘Operations 
Crossroads’”’—one, a black and white 
film; the other, a technicolor motion 
picture of joint Army-Navy origin. 
Dr. Klein made comments during the 
films, pointing out some of the more in- 
teresting details. 

A discussion period was then opened. 
A great flood of questions was asked of 
the speaker, all of which were ably 
answered. 

On November 27, 1946, a special 
meeting of the Advisory Management 
Committee was held to accept the Con- 
stitution and By-Laws of the Council 
of Technical and Scientific Societies of 
San Diego and also to propose several 
nominations for officers of the Council. 

At the September meeting a schedule 
of meeting dates was chosen and the 
Meeting Subchairmen for those meet- 
ings were named. The meeting dates 
are as follows: 

November 22, 1946. .K. E. Ward 

January 10, 1947... .Nadim Farrar 

February 21, 1947... Joel Whitney 


April 4, 1947........E. G. Stout 

May 23, 1947....... H. I. Mandolf 
(joint meeting with S.A.E.) 

July il, 1087... Irving Nestin- 
gen 


September 27, 1947. .J. Mason 


Seattle Section 


The following officers were elected 
by members of the Seattle Section for 
the current year: Chairman, George S. 


George Schairer, 
Section. 
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Schairer; Vice-Chairman, Kenneth J. 
McLean; Secretary, Gene B. Williams; 
Treasurer, Russell H. Ashleman; and 
Section Representative to the Nominat- 
ing Committee for Area Councilors, A. 
E. Merrill. 


Wichita Section 


Forty-five members and guests of 
the Wichita Section were present at a 
combined business and technical meet- 
ing in the Drolls Dining Room on No- 
vember 12. Elton H. Rowley, Chief of 
Boeing Aircraft Corporation’s Engi- 
neering Flight Test Division at Wichita, 
presented a paper, “‘A Design for Power 
Soaring.” He described the problems 
encountered in designing a removable 
power plant and a folding propeller 
installation for use in sailplanes. Mr. 
Rowley displayed several engine parts 
and drawings of the folding propeller. 

At the business session the following 
members were elected to office: Chair- 
man, Kennedy Razak; Vice-Chairman, 
Robert W. Allred; Secretary Preston 
Dickson; and Treasurer, Wilfred 
Pearce. 


Academy of Aeronautics 


At a meeting on October 8, Robert J. 
Erler, Director of Engineering Personnel 
at Chance Vought Aircraft Division of 
United Aircraft Corporation, described 
various personnel problems that he has 
encountered in his present position. At 
a meeting on October 22, two speakers 
presented papers: Albert N. DeVita 
discussed the construction, performance, 
and commercial value of the Republic 
Rainbow; and Margaret M. Liebhauser 
described a new-type swivel landing 
gear that has been tested in this country 
and in England. 

A dance, sponsored by the Branch, 
was reported to be successful, and plans 
are in progress for a second social event 
in January. 

Chairman Horace B. Edwardsen an- 
nounced at the last regular meeting that 
all program arrangements had been 
completed for the fall term, highlights 
of which are a film from Bell Aircraft, 
Report on Jet Propulsion; a tour by the 
Senior Class of the maintenance fa- 
cilities at one of the local air lines; and a 
lecture by a representative of the Re- 
public Aviation Corporation describing 
the departmental coordination necessary 
in a new design. 

At a technical meeting on November 
19, Raymond Vachss presented a paper 
on “Departmental Coordination on a 
New Design.” For an example he 
used the new Republic Rainbow. 

The meeting on November 26 was 
partially devoted to business and to 
student lectures. Daniel McElwain 
talked on the high points of designing 
an airplane for comfort. Al Parzel 
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Hummingbirds vs. 
Constellations 


Hummingbirds, who hold the 
record, can fly 600 miles with- 
out refueling. And it doesn’t 
take a John J. Audubon to figure 
out that hummingbirds are 
probably pretty tired cookies 
when they land. But the Con- 
stellation, no slouch itself when 
it comes to records, can now fly 
more than 4000 miles nonstop 
without even breathing hard— 
thanks to its new long-range wing. 


The wing adds about a thou- 

sand miles to the plane’s range. 

An extra tank inside each of the 

two outer wing panels increases 

gasoline capacity by over a 

thousand gallons—with a weight 


increase of only 600 pounds 
(exclusive of the gas, of course). 


And, according to certain caba- 
listic signs which engineers love 
to make on graph paper, the pay- 
load of such Constellations is 
doubled in the latter stages of a 
flight. Money in the bank. 


Adding another thousand miles 
to the long-range Constellation 
may sound like gilding the lily. 
If that’s what it is, Lockheed 
spends an important part of its 
time lily-gilding—constantly 
making the Constellation a 
better plane. And making better 
hangar flying, too. 


L to L for L 


© 1947, Lockheed AircraftCorp., Burbank, Calif. 
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lectured on radio-controlled test planes. 
He discussed their importance during 
the war as well as at the present time. 


Carnegie Institute of Technology 


Four meetings were held during the 
month of October. On October 10 in 
Machinery Hall, 50 members attended 
the first meeting of the semester and 
planned the activities for the year. 
New members were introduced by 
Chairman L. Collier. business 
session on October 17 consisted of 
discussing the possibility of including 
flying training in the curriculum. At a 
technical meeting on October 24, H. W. 
Plohr gave a brief descriptive lecture on 
the Davis airfoil. At the last meeting 
of the month, October 31, a general 
discussion was led by the Chairman on 
aircraft repair and maintenance units. 


University of Cincinnati 


On November 14 the following officers 
were elected: Chairman, A. C. Nolte; 
Secretary-Treasurer, S. H. Reiter; and 
Head of Program Committee, M. I. 
Weinstein. The I.A.S. awards were 
explained to new members, and plans 
for the future were discussed. Meetings 
will be held at 11:30 a.m. every 
Thursday in the Student Union Build- 
ing. 

Fifty members attended a technical 
meeting on November 21. Plans for 
attending the Cleveland Air Show were 
discussed, and a General Electric film on 
jet propulsion was shown. 


University of Detroit 


Chairman James Glander presided at 
a meeting held in the University of De- 
troit’s Engineering Building on October 
21. The members were-then shown a 
Bell Aircraft Corporation technical film, 
Jet Propulsion. 

Members of the Branch are also active 
in the University’s “Flying Club.” The 
purpose of this organization is to com- 
bine practical flying experience’ with 
classroom theory. Members of the 
“Flying Club” plan to buy their own 
plane in the near future. 


University of Michigan 


Sixty members of the University of 
Michigan Branch heard Dr. M. H. 
Nichols lecture on ‘‘Rockets and Upper 
Atmosphere Research”’ at a joint busi- 
ness and technical meeting on Novem- 
ber 14. German films of the V-2 rocket 
and the, Me 163 were shown. Following 
the film, Chairman M. P. Murphy ex- 
plained to the members the purpose and 
functions of The Paul Kollsman Lend- 
ing Library. 
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At a technical meeting on November 
26, Dr. T. D. Williams discussed ““New 
Propulsion Devices,” illustrated by 
N.A.C.A. slides that showed cross-sec- 
tion views of jet engines. The units 
described by Dr. Williams were: ram- 
jet, pulse-jet, turbojet. combined re- 
ciprocating and turbojet, and a propeller 
powered by a turboengine. 


Stewart Technical School 


A new Student Branch, located at the 
Stewart Technical School, 253-257 W. 
64th St., New York, elected officers and 
outlined the year’s activities at their 
first meeting on November 12. The fol- 
lowing officers were elected: Honorary 
Chairman, Mario DiGiovanni; Chair- 
man, Robert W. Wagner; Vice-Chair- 
man, Raymond Cannavaro; and Secre- 
tary-Treasurer, Leonard Petruk. 


Tri-State College 


The following officers were elected at 
a meeting of the Branch in the Aero- 
Science Building on October 7: Chair- 
man, Wayne Austin; Vice-Chairman, 
Carlos Colon; and Junior Council Mem- 
ber, Anthony Italiano. The Senior 
Student Council Representative, Rich- 
ard Trella, and the Secretary-Treasurer, 
Vern Shipley, retained their summer- 
election appointments. 

Twenty-three members attended a 
meeting on October 21. Professor Haw- 
thorne explained the purposes and plans 
of the Aeronautical Department and 
described the equipment available and 
its uses. The members voted to hold 
biweekly meetings. 


University of Tulsa 
New members were introduced by 
Chairman William Boyd at a meeting 
held on September 25 in the Phillips 


All aboard for Hurricane-Homecoming 
Parade. “Follow me, men!" shouts jeep 
driver Bob Fred Mitchell as he hauls the TU 
Institute of the Aeronautical Sciences entry 
into place for the football parade before the 
Hurricane-Baylor Bears game. At his left is 
fellow engineer while Arnol 


Sellars, left, and Bo cDowell perch on 
the back seat. Grinning from the cockpit of 
the trimmed-down basic trainer, which the 
TU ae use for classroom experiments, 
are Bill Boyd, left. and O. L. Deardorff. 
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Engineering Building. The business 
session consisted of making arrange- 
ments for a group picture for the school 
yearbook; setting a penalty for unex- 
cused absences; and electing Robert 
Fred Mitchell Vice-Chairman of the 
Branch. It was agreed that meetings 
would begin at 8:00 p.m. on the second 
Wednesday of each month. 

At a business meeting on October 9, 
plans were made to sponsor a float in the 
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University Homecoming Parade. The 
possibility of using the Aeronautical 
Department’s recently acquired BT-13 
on the float was discussed. Branch dues 
were set at $1.00 per year. 

“Your Future in Aviation” was the 
subject of a talk given by M. D. Saslaw, 
Spartan Aircraft Company Engineer, at 
a meeting on November 13 in the Phil- 
lips Engineering Building. 


News of Members 


The primary purpose of this column is to record the current 
activities of Institute members and provide information that is of 
interest and value to other members. 

All members are invited (in fact, urged) to send in releases or 
letters promptly informing the editors of any changes in positions, 
promotions, achievements, or other news items. 


Donald W. Angell is now a Structures 
Engineer at Aeronca Aircraft Corpora- 
tion. He was formerly Vibration Engi- 
neer at Bell Aircraft Corporation. 

Alison M. Arnold has completed his 
duties with the U.S. Navy and is now an 
Aerodynamicist at Bell Aircraft Corpora- 
tion. 

Irving Axelrod has resumed his position 
as Engineer at Curtiss-Wright Corpora- 
tion. 

C. Ogden Bailey is instructing in the 
Aeronautical Engineering Department at 
Oregon State College. 

L. S. Barksdale, former Vice-President 
and General Manager of the Hydraulic 
Division of the Saval Company, has -re- 
cently been advanced to the position of 
President of the company. 

William P. Bireley, Lt. Col., U.S. 
Army Air Forces, is Chief of the Liaison 
Section of the Scientific Liaison Branch of 
the Research and Engineering Division. 
Before the war he was an Engineer at 
Douglas Aircraft Company, Inc. 

Ralph F. Broberg is a Flight Test Engi- 
neer at Republic Aviation Corporation. 
He was formerly connected with the Engi- 
neering and Research Corporation as a 
Project Engineer and was Secretary- 
Treasurer of the Washington Section of 
the Institute. 

Vincent E. Caswell is a Stress Analyst at 
Beech Aircraft Corporation. He has been 
connected with Universal Products Cor- 
poration. 

Lewis Chow, prior to his present posi- 
tion as Stress Analyst in the Project Office 
of A. V. Roe Canada, Limited, was a Junior 
Research Engineer at the National Re- 
search Council in Canada. 

Gene W. Clark, former Pan American 
Airways System Engineer, is now em- 
ployed as an Engineer at Braniff Inter- 
national Airways. 

Arnold Cowen, formerly engaged in De- 
sign and Layout work at Republic Avi- 
ation Corporation, is an Assistant Project 
Engineer at Reaction Motors, Inc. 


Robert B. Dale, former Supervisor of 
Factory Liaison at Briggs Manufacturing 
Company, is now teaching at the Aero 
Mechanics Vocational High School in 
Detroit. 

R. N. Dubois is a Professor of Motors in 
the Aeronautical Institute of Technology 
in Brazil. He was previously affiliated 
with the Packard Motor Car Company as 
Chief Experimental Engineer. 

Robert S. Eikenberry has been pro- 
moted from Instructor to Associate Pro- 
fessor of Aeronautical Engineering at the 
University of Notre Dame. 

Hallard L. Foester has taken a position 
as Service Engineer with the H. W. Foester 
Company. 

Harold R. Foottit, Deputy Director of 
Aircraft Research and Development for 
the Royal Canadian Air Forces, was 
formerly Chief of Structures at The Ryan 
Aeronautical Company. 

Gerard A. Gallagher has been elected 
President of Bar Harbor Airways, Inc. 
He was formerly Superintendent of Field 


L. S. Barksdale. 
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Operations, Fleetwings Division, Kaiser 
Cargo, Inc. 

Buford E. Gatewood is now Associate 
Professor of Mechanics at the Army Air 
Forces Institute of Technology. He was 
previously affiliated with the Beech Air- 
craft Corporation. 

Mellor A. Gill, former Curtiss-Wright 
Corporation Draftsman, is Research As- 
sistant at the Manufacturers Aircraft 
Association. 

Arthur W. Gilmore, former ‘Junior 
Product Engineer at Sperry Gyroscope, 
Inc., is Teaching Assistant in the Depart- 
ment of Mechanical Engineering, Uni- 
versity of California. 

Daniel Grudin is Assistant Staff Engi- 
neer at Republic Aviation Corporation. 
Prior to Army service he was a Designer 
at the Curtiss-Wright Corporation. 

Frank H. Hankins, Jr., has been named 
Division Operations Manager in charge of 
all operations throughout Pan American 
Airways Atlantic Division. Associated 
with Pan American Airways since 1933, he 
was Operations Manager of the Africa- 
Orient Division during the war, with the 
Air Transport Command. 

Joseph T. Hartson, former Executive 
Vice-President of The Glenn L. Martin 
Company, is now President of the Goslin- 
Birmingham Manufacturing Company, 
Inc. 

Thomas Heffernan is now Assistant 
to Works: Manager at The Ryan Aero- 
nautical Company. 

Paul Chang-chih Huang, a Graduate 
Student at Rensselaer Polytechnic Insti- 
tute, is now an Instructor at the school. 

Bernard J. Ignasiak is in the Structures 
Department at Bell Aircraft Corporation. 
He has been a Stress Analyst at Consoli- 
dated Vultee Aircraft Corporation. 

Charles M. Jamieson, former Chief 
Engineer at Culver Aircraft Corporation, 
is now the owner of Jamieson Aircraft 
Company. 

Sidney Kaufman, after 3 years’ active 
duty with the Engineering Division at 
Wright Field, is now Chief of Administra- 
tion at the Army Air Forces Institute of 
Technology at Wright Field. 


James P. Kearns, Jr., is an Instructor 
in Mathematics at Speed Scientific School 
and is also a Student in Law School at 
the University of Louisville. He held the 
position of Wind Tunnel Engineer in 
the Lone Star Laboratory Division, Con- 


‘ solidated Vultee Aircraft Corporation. 


Alexander N. Kemp, member of the 
Board of Directors of American Airlines, 
Inc., has been presented the American 
Airlines Award of Merit for ‘unusually 
meritorious service in contributing mate- 
rially to the growth of American Airlines.” 
Mr. Kemp was selected in recognition of 
his wartime service as President of the 
air line from 1942 to 1945. 


John E. Keppler is a Mechanical Engi- 
neer at the J. E. Ingram Equipment Com- 
pany. He was formerly a Draftsman at 
The Glenn L. Martin Company. 


Charles F. Kerbs, Jr., is now an Engi- 
neer at the Howard Foundry. 


Henry H. Kerr, former Manager off the 
Western Branch of the Weatherhead Com. 
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William H. Klenke. 


pany, is now a Development Engineer at 
United States Rubber Company. 

Robert J. Kirkpatrick is New Products 
Engineer at the Westinghouse Electric 
Corporation. 

William H. Kienke, Jr., has been ap- 
pointed General Sales Manager of Con- 
solidated Vultee Aircraft Corporation’s 
Stinson Division at Wayne, Mich. Mr. 
Klenke joined the Aviation Corporation in 
1939 to handle export sales for Stinson and 
was later appointed Assistant Sales Man- 
ager of Vultee Aircraft, Inc. Following a 
4-year tour of duty with the Marines, the 
veteran pilot returned to Convair in May 
as Manager of the New York offices. 

James A. Knowles is now a Draftsman 
at Douglas Aircraft Company, Inc. 

Edwin H. Krug is an Engineering In- 
structor at Virginia Polytechnic Institute. 

Nello A. Lamberti is now a Stress Ana- 
lyst at McDonnell Aircraft Corporation. 

Emory S. Land, President of the Air 
Transport Association, has been elected 
President of the Airline Union Terminal 
Corporation. 

Oscar T. Larson, Assistant to the Vice- 
President of Operations, United Air Lines, 
Inc., has also been appointed Assistant in 
Administrative Matters. 

Clifford J. Leisy is Chief Administra- 
tive Engineer in the Aircraft Research and 
Development Division at Willys-Over- 
land Motors, Inc. He was formerly Chief 
Project Engineer at Lockheed Aircraft 
Corporation. 

Otto H. Lunde, former Professor at 
the University of Alabama, is now an 
Aeronautical Engineer at the Bureau of 
Aeronautics in Washington, D.C. 

Kazmier J. Mazanowski is now a Junior 
Design Engineer in the Pratt & Whitney 
Aircraft Division, United Aircraft Cor- 
poration. 

Wallace W. Meins, former Engineering 
Designer at Lockheed Aircraft Corpora- 
tion, is now Lead Engineer at Boeing 
Aircraft Company. 

Herbert F. Miller is an Airplane Instruc- 
tor at the Pittsburgh Institute of Aero- 
nautics. He was previously affiliated with 
Servair, Inc. 
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Frederick P. Mitchell is a Stress and 
Technical Analyst in the Technical De- 
partment of A. V. Roe Canada, Limited. 

Nathan Ness has returned to Lockheed 
Aircraft Corporation as a Flight Test 
Analyst after serving in the U.S. Navy. 
Before the war he was Junior Engineering 
Assistant. 

Cecil E. Parsons is a Detail Engineer in 
the Structural Development Unit at Boe- 
ing Aircraft Company. 

William S. Patterson has returned to 
Douglas Aircraft Company, Inc., as a 
Stress Analyst after active duty in the 
U.S. Navy 

Roland W. Puder is a Research Fellow 
at the Polytechnic Institute of Brooklyn. 

Walter Ramberg has been appointed 
Chief of the Engineering Mechanics 
Section of the National Bureau of Stand- 
ards. Dr. Ramberg directed the Bureau’s 
aeronautical research program since 1937. 
He is noted for his outstanding work in the 
field of aircraft structures and has con- 
tributed extensively to scientific literature 
on the strength of materials, the strength 
and instability of structural elements of 
aircraft, and the vibration of propellers. 

B. G. Reed, Factory Manager of Nor- 
throp Aircraft, Inc., has been elected Vice- 
President in charge of manufacture. 

Lewis E. Reisner has resigned his posi- 
tion as President of the Tennessee Aircraft, 
Inc., of Nashville, Tenn., a subsidiary 
of General Aircraft Corporation. 

Donald E. Rialson is a Flight Test 
Engineer at Hughes Aircraft Company. 
Prior to Army service he was Stress Engi- 
neer at Lockheed Aircraft Corporation. 

Raymond Ricci, Jr., is an Engineer at 
McDonnell Aircraft Corporation. He 
was formerly in the Airplane Division of 
Curtiss-Wright Corporation. 

Richard N. Rioux is now an Engineering 
Instructor at the Aeronautical University. 

Robert F. Robinson, a Graduate Stu- 
dent of Purdue, is now an Instructor at 
the University. 


A. P. Fontaine, an Associate Fellow of 
the Institute, has recently accepted the 
position as Director of the University of 
Michigan's Aeronautical Research Center 
at Willow Run. For the past several years 
Mr. Fontaine has been connected with the 
Aircraft Development Department for Ben- 
dix Aviation Corporation. 


Dr. Walter Ramberg. 


Albert J. Rosenberg has been appointed 
Manager of the recently created Text- 
Film Department of McGraw-Hill Book 
Company, Inc. 

Donald H. Sandler, former Salvage 
Engineer at Edo Aircraft. Corporation, is 
now Production Engineer in the Pilotless 
Plane Division at Fairchild Engine and 
Airplane Corporation. 

Robert L. Seebol, former Design Engi- 
neer at Warren MacArthur Corporation, 
is now Manager of Robert L. Seebol Asso- 
ciates. 

Lawrence C. Sentker is now a Research 
Analyst at Hughes Aircraft Company. 

Edward B. Shields, Jr., has returned to 
school as a Graduate Student in Aeronau- 
tical Engineering at Oregon State College. 

Gerald F. Smith is a Student at the Uni- 
versity of Oklahoma. Prior to serving in 
the Army Air Forces he was a Junior 
Stress Analyst at Northrop Aircraft, Inc. 

Kenneth E. Smith has been appointed 
Director of the Department of Aeronau- 
tical Engineering at the University of 
Detroit. 

Maurice D. Soloway, formerly an Engi- 
neer at United Aircraft Corporation, is 
now a member of the U.S. Army Air 
Forces. 

David B. Stevenson is a member of 
C.A.A.’s Flight Engineering Division. 

William I. Stieglitz, Design Engineer 
at Republic Aviation Corporation, has 
been issued a certificate designating him 
as the C.A.A.’s first authorized Company 
Structural Engineering Representative in 
Region One, as well as their agent at the 
Republic Plant. 

Robert Allan Summers has joined the 
Massachusetts Institute of Technology as 
a Research Assistant. 


Robert S. Tint has recently become a 
Senior Stress Analyst at Republic Aviation 
Corporation. Prior to this position he was 
Structures Group Leader in charge of rotor 
blades at Kellett Aircraft Corporation. 


Robert E. Trick is a Junior Engineer 
at Boeing Aircraft Company. 


Ralph B. Trublood, a Structures Engi- 
neer, has transferred to Fairchild Engine 
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and Airplane Corporation. He was for- 
merly with the Aeronca Aircraft Corpora- 
tion. 

Henry F. Waring, Jr., is an Engineering 
Test Pilot at Cessna Aircraft Company. 
He was formerly an Aerodynamicist at 
North American Aviation, Inc. 


Edwin A. Warren, former Vice-President 
of Operations for Slick Airways, Inc., is 
now Manager of Cargo Airplane Sales at 
The Glenn L. Martin Company. 


Morris Yachter is Design Engineer in 
charge of Vibration and Flutter at Repub- 
lie Aviation Corporation. 

Campbell C. Yates is Assistant Professor 
at the University of Pittsburgh. 


Raymond A. Young is Helicopter De- 
sign Engineer at the Bureau of Aeronau- 
tics, Navy Department. Formerly, he 
was Design Test Engineer at Kellett Air- 
craft Corporation. 
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Edwin A. Warren. 


Members Elected 


The following applicants for membership or applicants for change of previous 
grades have been admitted since the publication of the list in the last issue of the 


REVIEW. 


Transferred to Associate Fellow Grade 


Donovan, Allen Francis, M.S. in Ae.E.; 
Head, Structures Dept., Cornell Aeronau- 
tical Lab. 

Furnas, Clifford Cook, Ph.D.; Director, 
Cornell Aeronautical Lab, 


Elected to MEMBER Grade 


Arata, Winfield H., Jr., Production De- 
sign Engineer, Lockheed Aircraft Corp. 

Baird, Abraham Lincoln, 8.M.; Capt., 
Asst. Director, Power Plant Div., Bureau 
of Aeronautics, Navy Dept. 

Billick, Paul George, Production Man- 
ager, Canadair, Limited (Canada). 

Bingham, Kenneth Brooks, B.S. in 
M.E.; Wing and Nacelle Engineer, Doug- 
las Aircraft Co., Inc. 

Bowie, Clagett, LL.B.; Research En- 
gineer, The Glenn L. Martin Co. 

Boyd, John Robert, M.S.; Design En- 
gineer, Douglas Aircraft Co., Inc. 

Brevoort, Maurice J., M.A.; Research 
Engineer, Langley Mem. Aero. Lab., 
N.A.C.A. 

Close, Rodman Edward, B.S. in M.E.; 
Lt. Comdr., Project Officer, Bureau of 
Aeronautics, Navy Dept. 

Connolly, Thomas Francis, M.S. in 
Ae.E.; Comdr., Asst. Director of Flight 
Test, U.S. Navy. 

Conover, Albert Walton, Jr., Flight Re- 
search Manager and Chief Test Pilot, The 
Ryan Aeronautical Co. 

Cornell, William George, M.E.; Re- 
search Engineer, General Electric Co. 


Driscoll, John Joffre, Major, Instructor, 
Air Research & Development Div., Air 
War College. 

Dunlavy, Harrison, B.S. in M.E.; Head 
of Engine Performance Section, Fredric 
Flader, Inc. 


Eskin, Samuel G., M.S. in Physics; 
Director of Research, Robertshaw-Gray- 
son. 

Flynn, Neil Peirson, B.Sc. in Eng.; 
Asst. to Technical Director, Intava, Ine. 


Goldstein, Arthur Wenick, M.S.; Physi- 
cist, Aircraft Engine Research Lab., 
N.A.C.A. 

Hazen, John Wesley, M.S. in M.E.; 
Research Engineer and Lecturer, Univer- 
sity of California. 

Hosking, James Richard, B.S.E.; Flight 
Instrument Engineer, Pratt & Whitney 
Aircraft Div., United Aircraft Corp. 

Keasling, Chester Irwin, Aircraft Main- 
tenance Design Engineer, Lockheed Air- 
craft Corp. 

Kintas, John, B.S. in Ae.E.; Vibration 
Engineer, Beech Aircraft Corp. 

Kirstein, Myron, B.M.E.; 
David W. Taylor Model Basin. 


Lary, Frank Byrd, B.S. in M.E.; Sr. 
Field Engineer, Wright Aeronautical Ltd. 

Loevinger, David Neher, B.Ae.E.; En- 
gineering Draftsman ‘“‘A,’’ El Segundo 
Div., Douglas Aircraft Co., Inc. 

Malby, Howard Seargeant, A.B.; Re- 
search Engineer, Douglas Aircraft Co., 
Inc. 

Maletz, Michael, M.E.; Analytical 
Mechanical Engineer, Kearney & Trecker 
Corp. 

Miller, Walter Bernard, M.S. in Ae.E.; 
Lt. Comdr., U.S. Navy. 

Owens, James Hamilton, Jr., Sr. Stress 
Analyst, The Glenn L. Martin Co. 

Perfield, William James, B.Ae.E. 

Reynolds, John Louis, Asst. to Engi- 
neering Vice-President, Jack & Heintz Pre- 
cision Industries, Inc. 


Physicist, 
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Rife, Charles Jacob, M.S.; Electronics 
Development Engineer, Bell Aircraft 
Corp. 

Roberts, William Elbert, Jr., B.S. in 
C.E.; Stress Analyst, Lockheed Aircraft 
Corp. 

Ross, Ira Guild, M.S.; Manager Flight 
Research, Cornell Aeronautical Lab. 

Selvidge, Harner, D.Sc.; Director, 
Special Products Development, Bendix 
Aviation Corp. 

Shoenhair, Jack Lawrence, Comdr., 
Head, Power Section, Planning Div., 
Office of Naval Research, Navy Dept. 

Spindell, Philip Elliott, B.S. in Ae.E.; 
Project Engineer, Kellett Aircraft Corp. 

Stephenson, Jack Dougal, M.S. in 
Ae.E.; Aeronautical Engineer, Ames 
Aero. Lab., N.A.C.A. 

Targoff, Walter Peroy, B.M.E.; Sr. 
Vibration Engineer, The Glenn L. Martin 
Co. 

Taylor, Elwood Browning, Chief Power 
Plant Engineer, Douglas Aircraft Co., Inc. 

Torda, Paul, Dipl. Ing.; A.F.R.AeS.; 
Research Associate, Polytechnic Institute 
of Brooklyn. 

Towle, Josiah Claramont, Chief Pilot, 
Lockheed Aircraft Corp. 

Wagner, George Peter, M.E.; Owner, 
George P. Wagner Associates. 


Transferred to MEMBER Grade 


Hayes, Henry Leon, Stress Analyst, 
Beech Aircraft Corp. 

Hill, Thomas Gardner, B.Ae.E.; Sr. 
Layout Designer, Power Plant Section, 
The Glenn L. Martin Co. 

Holmes, William Charles, Jr., M.A.; 
Aerodynamicist, Northrop Aircraft, Inc. 

Sager, Robert Charles, B.S.in Ae.E.; 
Flight Test Engineer, Cornell Aeronauti- 
cal Lab. 

Shaver, John Willard, B.S. in Ae.E.; 
Production Design Engineer Class ‘A,” 
Douglas Aircraft Co., Inc. 

Weiss, Herbert Klemm, M.S. in Ae.E.; 
Ballistician, Chief, Weapons Effectiveness 
Section, Aberdeen Proving Ground, War 
Dept. 


Elected to Associate Member Grade 


Beers, John Cornwell, Asst. Manager, 
Aviation Dept., Atlas Supply Co. 

Bunkley, Joel William, B.S.; Rear 
Admiral, U.S.N. (Retired), Chairman of 
the Board, American Helicopter Magazine 
Inc. 

Fink, George Edward, Service Repre- 
sentative & Technician, Fairchild Aircraft 
Div., Fairchild Engine and Airplane Corp. 

Powell, Geoffrey Lawrence, Asst. to 
Manager, Atlas Supply Co. 

Prickett, Robert Henry, B.S.; Comdr., 
Head, Program Planning Branch, Bureau 
of Aeronautics, Navy Dept. 


Watson, Thomas John, Jr., Ph.B.; 
Vice-President, International Business 
Machines Corp. 


Elected to Technical Member Grade 


Anders, David, Flight Engineer, U.S. 
Army Air Forces. 

Andrews, Clarence Henry, Jr., Ae.E.; 
Jr. Engineer, Fairchild Aircraft Corp. 
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AERONAUTICAL ENGINEERING REVIEW—JANUARY, 1947 


Another dramatic chapter in the fast-moving 
history of aviation has begun. Headed “R-1”, 
it starts with the issuance of the first C.A.A. 
“Approved Type Certificate” for an aircraft 
rocket motor to the Aerojet Jato motor. 
This recognition by C.A.A. is a logical se- 


Airline operators can now take immediate 
advantage of exclusive Aerojet benefits: 


Greater take-off safety factor 
Increased payloads 
Bigger fuel reserve against adverse 
flying conditions 
Reduced engine overhauls 
Reserve power for emergencies 


Aerojet will be glad to answer questions 
promptly concerning your own prob- 
lems. Write today to Aerojet Engineering 
Corporation, Azusa, California. 


PACKAGED HORSEPOWER 


FIRST C.A.A. ROCKET MOTOR CERTIFICATE GOES TO... 


quel to the stirring chapter covering the 
fighting history of the Aerojet Jato in 
World War II. 

Certification by C.A.A., following a long 
period of exhaustive tests and inquiry, 
means that the Aerojet Jato may be used 
on any licensed aircraft, including those 
flown for scheduled passenger operation. 
Approval also sanctions Aerojet-designed 
installations for mounting the rocket mo- 
tors on DC-3 and DC-4 type aircraft. 

* * * 


The leader in rocket motor development and per- 
fection, Aerojet has also pioneered in research and 
production of various types of jet propulsion units. 
Aerojet experts are available for consultation on 
any allied power projects. 


AEROJET ENGINEERING CORPORATION AZUSA, CALIF. *SUBSIDIARY OF THE GENERAL TIRE & RUBBER CO. 
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Arndt, Robert Elmer, M.Sc.; Pvt., U.S. 
Army Air Forces. 

Baier, Robert Jerome, Ae.E.; Group 
Engineer, Bellanca Aircraft Corp. 

Barry, William Richard, B.A.; Sr. En- 
gineer, The Glenn L. Martin Co. 

Caouette, J. Henri, Design Expeditor, 
Canadair, Limited (Canada). 

Cooley, William Crockett, B.S. in M.E.; 


Research Analyst, North American Avia- 


tion, Inc. 

Hagan, Ronald George, Technical Illus- 
trator, Canadair, Limited (Canada). 

Hess, Fred David, Jr., B.S.; Liaison 
Engineer, Consolidated Vultee Aircraft 
Corp. 

Johnson, James Duncan, Jr., Ist. Lt., 
U.S. Marine Corps. 

Johnson, Ralph Winthrop, B.S. in M.E.; 
Stress Analyst, Sikorsky Aircraft Div., 
United Aircraft Corp. 

McCoy, Allan William, B.S.; Aero- 
nautical Research Engineer, Research 
Div., United Aircraft Corp. 

Mitchell, John Crumley, B.S.; Lt., 
Asst. Assembly and Repair Officer, U.S. 
Navy. 

Moore, David Henry, Jr., Design Engi- 
neer, Consolidated Vultee Aircraft Corp. 

Oates, Charles Edward, Designer ‘‘B,”’ 
Northrop Aircraft, Inc. 

Salerno, Joseph Michael, B.S. in Ae.E.; 
Flight Engineer, Pan American World Air- 
ways. 

Steele, Theodore Karl, B.M.E.; Experi- 
mental Test Engineer, Stratos Corp. 

Warren, Ida Leane, Miss, M.A.; Aero- 
dynamicist, Piasecki Helicopter Corp. 

Wilson, Melvin Noble, Jr., M.S.; Aero- 
dynamicist, The Ryan Aeronautical Co. 


NEWS 


Transferred from Student to 


Technical Member 


Bertram, Michel Henry, B.Ae.E.; 


Aeronautical Engineer in Mechanical 


Branch of Engineering Div., U.S. Army 
Air Forces. 

Blose, Donald Howard, B.Ae.E.; Aero- 
nautical Engineer P-1, Air Matériel Com- 
mand, Wright Field. 

Bramon, A. Stanley, B.S. in Ae.E.; 
Stress Analyst, Goodyear Aircraft Corp. 

Clark, Samuel Kelly, B.S. in Ae.E.; 
Mathematician—Stress Group, Douglas 
Aircraft Co., Ine. 

De Nigris, Donato David, B.Ae.E.; 
Computer, Republic Aviation Corp. 

de Souza, José Franco, B.Sc.; Engineer, 
Ministry of Aeronautics (Brazil). 

Doty, Paul Robert, B.Ae.E.; Project 
Engineer, U.S. Army Air Forces. 

Foringer, Donald Eugene, B.S. in Ae.E.; 
Engineer (Research), California Research 
Corp. 

Garland, Newton Cluff, B.Ae.E.; Re- 
search Engineer, United Aircraft Corp. 

Grobe, Roy B., B.S.; Detail Engineer, 
Boeing Aircraft Co. 

Hendel, James Norman, 8.B.; Test 
Engineer, Sikorsky Aircraft Div., United 
Aircraft. Corp. 

Kenny, Thomas Martin, B.S. in Ae.E.; 
Jr. Stress Analyst, The Glenn L. Martin 
Co. 

Knapp, Ronald J., B.S. in Ae.E. 

Korn, Joseph, B.Ae.E.; P-1 Aeronauti- 
cal Engineer, Air Matériel Command, 
Wright Field. 

Lewis, James Woodward, B.S. in Ae.E. 

Lochte, Elgin Harry, B.S.; Graduate 
Student, Agricultural & Mechanical Col- 
lege of Texas. 
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Meyer, John Richard, B.Ae.E.; Gradu- 
ate Student. 

Miller, Robert August, B.Ae.E.; Drafts- 
man, The Glenn L. Martin Co. 

Mojcher, Frank George, B.S. in Ae.E.; 
Experimental Liaison Engineer, Chance 
Vought Aircraft Div., United Aircraft 
Corp. 

Mueller, James Newton, B.S.; Aero- 
nautical Engineer P-1, Langley Mem. 
Aero. Lab., N.A.C.A. 

Nitikman, Herschel, M.Sc. in Ae.E.; 
Aerodynamicist ‘“B,’’ Northrop Aircraft, 
Inc. 

Rotman, Morton J., B.Ae.E.; Ensign, 
U.S.N.R. 

Shackelford, Ernest Dabney, Jr., 
B.Ae.E.; Co-Owner, Engineering De- 
signers & Draftsmen. 

Shannon, John Leo, Jr., B.Ae.E.; 
Graduate Student, Rensselaer Polytechnic 
Institute. 

Sheak, Richard Robert, B.Sc. in Ae.E.; 
Detail and Layout Engineer, Boeing Air- 
craft Co. 

Taranto, Francis Felix, B.Ae.E.; Jr. 
Engineer, Boeing Aircraft Co. 

Tellerman, Lowell, B.Ae.E.; Drafts- 
man, Republic Aviation Corp. 

Thielker, Armand Lahrmann, B.S. in 
Ae.E.; Test Engineer, Allison Div., Gen- 
eral Motors Corp. 

Tiefel, Paul Martin, B.S.E.; Ensign, 
U.S.N.R. 

Walker, Thomas Judd, B.S.; Instruc- 
tor, Carnegie Institute of Technology. 

Weitzenkorn, William Williams, B.S.; 
Detail Engineer, Boeing Aircraft Co. 

Wollner, Bertram Clarence, B.Ac.E.; 
Aeronautical Engineer, Langley Mem. 
Aero. Lab., N.A.C.A. 


Light Aircraft Meeting. 


IAS. National Meeting Schedule 


Aircraft Propulsion Meeting—Cleveland, Ohio, Carter Hotel—March 28,1947 


Light Aircraft Meeting—Detroit, Mich., Horace H. Rackham Educational Memorial— 


May 26-27, 1947 


or outlines or summaries, to the 
lines or summaries should not exceed 1,000 words. 


All papers submitted will be considered for publication in the Journal of the Aeronautical Sciences 
or the Aeronautical Engineering Review. 


The Meetings Committee of the Institute invites participation in the technical sessions of the 


Members or organizations wishing to submit papers for this meeting should send complete papers, 
Meetings Committee at least three months prior to the meeting. Out- 


All correspondence should be addressed to The Meetings Committee, Institute of the 
Aeronautical Sciences, 2 East 64th Street, New York 21, N.Y. 


| 

| 

| | 
| 

| | 


TECHNICAL 
ADVISORY 
COMMITTEE 


This committee determines the editorial 
content of the Review and Journal and super- 
vises the selection of technical articles for both 
magazines. In this latter task they have the 
assistance of the Editorial Committee. The 
Editorial Committee, composed of experts in 
the various branches of the sciences, reviews all 
papers submitted arid makes recommendations 
for their publication. 


THE EDITORIAL STAFF 


Berneice H. Jarck 
Associate Editor 


Harris F. Reeve 
Reviews, Managing Editor 


Lillian E. Bermont 
Assistant Editor 


WHO'S WHO ON THE REVIEW 


DIRECTOR OF PUBLICATIONS 


Welman A. Shrader, who joined the Institute Staff in 1943 to produce 
and edit the first Aeronautical Engineering Catalog, has recently been 
appointed Director of Publications. In this capacity, he serves as Editor of 
both the Review and the Catalog and is responsible for production of the 
Journal of the Aeronautical Sciences, preprints of technical papers, and 
other Institute-published literature. 

Mr. Shrader's activities in the field of aeronautics began in 1929 when 
he obtained his pilot's license and served as aerial photographer for the 
Photographic Division of Curtiss-Wright Corporation. In 1933, he organ- 
ized the Aero-Graphic Corporation, at Louisville, Ky., which company 
he headed until the outbreak of war. During that period, this corporation 
specialized in the making of aerial photographs and the publication of pic- 
torial travelogue books. His experiences in the publication and aeronauti- 
cal fields were further broadened during 1941-1942 when he served as 
President of Text Research & Education. 

In the selection of technical articles and material for the Review, Mr. 
Shrader has the assistance and guidance of a Technical Advisory Committee. 


Hugh L. Dryden Robert R. Dexter S. Paul Johnston 


John F. Mason 
News Editor 


Edward G. Ingram 


Reviews, Technical Editor 


John J. Glennon 
Library Liaison 
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What About the Review? 


By this time, many I.A.S. members have become 
aware that the REvIEw has had its face lifted in the past 
few months. Beginning with the July, 1946, issue, 
certain changes in format were made—new cover lay- 
out, new contents page, a rearrangement of ‘‘depart- 
ments,” and the inauguration of an Editorial page. 
Every succeeding issue has been carefully studied, 
and minor improvements have been made in typogra- 
phy and page layouts when they seemed appropriate. 

With this issue, Volume 6, No. 1, further changes 
are in evidence. Most obvious is the reduction in 
overall size, a change agreed upon by all publishers at 
this time in the interest of saving paper. In this 
respect, we are back on a wartime footing. More 
important, however, is the change that has been made 
in the ‘‘Aeronautical Reviews” section. No expedi- 
ency, this—but a carefully planned step toward im- 
proving the service which the Review renders to its 
readers. 

When the REVIEW was started, its primary purpose 
was to provide Institute members with an up-to-date 
abstract and indexing service on current literature 
covering the aeronautical sciences. Busy engineers 
have little time and but limited opportunity to scan the 
vast flood of books, magazines, reports, and other pub- 
lications on aeronautical subjects that pour from the 
world’s printing presses, yet every month, somewhere 
in the stream, are items invaluable to them in their 
daily work. The Institute properly took on the job of 
screening the literature for them; classifying, indexing, 
and abstracting the important publications from here 
and from abroad; and, through the pages of the RE- 
VIEW, giving the results to its membership. Because 
of the possession of its libraries, it was in a particularly 
favorable position to do so. 


During the 5 years of its existence, the REVIEW has 
not deviated from its original purpose. Some things 
have been added, but its primary mission is to keep its 
readers posted on current events in aeronautical litera- 
ture. With the release of wartime restrictions on 
information, more and more significant articles are 
appearing in the technical press at home and abroad, 
and it is more important than ever that I.A.S. mem- 
bers everywhere be given a brief, accurate, and current 
evaluation of them as fast as they appear. With this 
in view, the Institute staff has been reorganized to 
bring the libraries and the REview closer together and, 
in spite of paper limitation and a curtailed publication 
budget, to extend the quantity and quality of our cover- 
age. Classification of articles is being intensively 
studied and improved. Abstracts are being briefed by 
elimination of extraneous matter. A new style of 
presentation has been adopted which is consistent with 
other technical abstracting services and which is geared 
into the indexing systems of technical libraries. 


Your editors make no claims that perfection has been 
attained in this regard. Constant study of details will 
be made to improve this service as time goes on. Com- 
ment and constructive criticism will be more than wel- 
comed. 


The Review, of course, fills other needs. Through 
its ““I.A.S. News” pages, members are kept informed of 
its activities, local and national. Its articles supple- 
ment those of the JOURNAL in the more practical fields of 
aeronautical engineering. Its personnel services give 
help to its members who are searching for jobs or men. 
Finally, this Editorial page gives an opportunity for 
your Director to discuss some of the day-to-day prob- 
lems of our organization. The entire staff has only 
one objective—to make the REvIEw interesting, but 
above all, useful to I.A.S. members. So ee 
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Design and Development of the 
Douglas XB-42 


CARLOS WOOD* 
Douglas Aircraft Company, Inc. 


INTRODUCTION 


 caiohang CONSIDERATIONS of efficient types of 
offensive military weapons, the Douglas company 
proposed the construction of a new-type bomber air- 
plane to the U.S. Army Air Forces in May, 1943. The 
foreseeable strategic situation required a minimum 
operating radius of at least 2,000 miles. 

Normally, requirements for increased range or in- 
creased bomb load always result in large aircraft, a 
doubling of either range or bomb load resulting in far 
more than a doubling of airplane weights. The de- 
velopment of long-range aircraft or aircraft with large 
pay loads entails the practical solution of a slowly con- 
verging series, since both structural and aerodynamic 
efficiency tend to stabilize with increasing size. De- 
mands for more horsepower grow ever higher because 
of physical limftations on size of operating bases and 
the requirement for an increasing level of performance; 
these factors combine to require more fuel, more arma- 
ment, more crew members, and thus more cumulative 
difficulties in overall design with increasing size. 

In the XB-42 a big step was planned in aerodynamic, 
structural, and power-plant efficiency which would re- 
sult in a drastic reduction in airplane size for a given 
range or bomb load. With high aerodynamic, struc- 
tural, and power-plant efficiency, it appeared that it 
should be possible to develop a small, high-speed, versa- 
tile airplane capable of being maintained and operated 
by a small crew, using only a relatively small amount 
of fuel (thus helping pressure on military transport), 
requiring only minimum armament because of its 
speed, and requiring comparatively small plant facili- 
ties for high production. 

With such a small airplane, a multiplicity of military 
duties could be assigned to the airplane, moving from 
long-range bombing to short-range, high-capacity 
bombing to ground attack, and ground support to 
reconnaissance, as the military situation demanded. 


GENERAL DESIGN 


An airplane with good flying characteristics was de- 
sired, with particular attention paid to safety and ease 
of flying after engine failure. Some type of “‘center- 
line” thrust design was indicated to eliminate the criti- 


Presented at the Aircraft Design Session, Annual Summer 
Meeting, Los Angeles, July 18-19, 1946. 

* Chief, Preliminary Design Section, Santa Monica Engineer- 
ing Division. 


cal period that is encountered upon failure of one 
engine in a conventional highly powered multiengined 
airplane. 

Conventional multiengined airplanes have continu- 
ally improved in efficiency with the development of 
cowled engines, cantilever structure, smooth finish, low 
drag shapes, and better propellers. The problem in 
the XB-42 was to improve on convention and, at the 
same time, eliminate disadvantages inherent in the 
conventional arrangement, such as slipstream over sur- 
faces, profile drag of exposed nacelles, instability ten- 
dencies with power-on due to propeller location forward 
of the center of gravity, and control troubles under 
partial engine conditions. Partial solution could be 
found in a pusher-type configuration with engines in 
the wings, but structural, cooling, control, and pro- 
peller vibration difficulties (particularly with flaps 
down) eliminated this from consideration. 

The success of the Bell P-39 shaft drive led to the 
conclusion that such a drive system was suitable for 
further development and, together with liquid-cooled 
engines, provided the key to our demands in the XB-42. 
What was envisaged was a completely clean wing, en- 
closing the engine radiators and cooling system, fuel, 
and possibly armament; a fuselage as shown in Fig. 1 
enclosing the crew, bomb bay, engines, and equipment; 
a set of tail surfaces; and remotely driven propellers 
providing “centerline” thrust behind the tail surfaces. 
From this configuration it appears that we have a com- 
pletely functional configuration of the cleanest possible 
type, with no excrescences due to power plant or other 
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iniscellaneous items, with no slipstream problems, with 
added stability from propeller action, and- with excel- 
lent vision and low sound level. The various major 
components of the airplane can be kept simple and 
straightforward and thus efficient and low in production 
cost. 


GENERAL REQUIREMENTS 


Study of the overall configuration established the 
general geometric requirements of the airplane to be 
able to carry 2,000 Ibs. of bombs for an absolute range 
of more than 5,000 miles and to have a high speed in 
excess of 400 m.p.h., together with a maximum internal 
bomb capacity of 8,000 lbs. (whether in U.S. 2,000-Ib. 
bombs, British 4,000-lb. bombs, or British 8,000-lb. 
bombs). Naturally, at the same time, good take-off, 
flying, and landing characteristics were required. 


PRODUCTION TIME 


Thus far the XB-42 has been considered in generali- 
ties. The various problems encountered and solved 
during the design should be of interest. 

The first problem was that of time. The first, and 
rather informal, proposal was made to the Army in 
May, 1943. It was June, 1943, by the time a speci- 
fication was agreed upon. A contract finally was 
awarded in August, 1943. XB-42 No. 1 flew on May 6, 
1944, a year from initial presentation of the idea to the 
Army and less than 10 months from the start of actual 
design, which is believed to be a design and construction 
time as short as any for a modern bomber with all of its 
complications. 


GENERAL ARRANGEMENT 


The next problems were those of general arrange- 
ment. The arrangement problem in the XB-42 was 
approached as follows: the wing and tail were posi- 
tioned in space relative to each other so that acceptable 
stability and control characteristics would be attained. 
The propellers were then properly located behind the 


one unit for arrangement purposes. The best possible 
packaging job was then done on another group com- 
prising the bomb bay, miscellaneous equipment, and 
engines and crew, this group then being considered as 
another unit and juggled against the first group to 
determine the final configuration, except for the inevi- 
table small final adjustments. 

The one particular configuration problem was that 
of the main landing gear. The proper position of the 
bomb bay with respect to the wing, combined with the 
relative thinness of the wing and the desire for reserva- 
tion of space in the inboard portion of the wing for 
engine cooling, required retraction of the landing gear 
into the fuselage aft of the bomb bay. The landing 
gear produced no particular design problems of itself. 
However, this long landing gear retracting aft into the 
fuselage had great effect on the balance problems of the 
airplane. The basic arrangement of the airplane, when 
approached as outlined above, came out to be simple 
and straightforward with promise of good military 
utility. 


AERODYNAMIC PROBLEMS 


The next general class of design problems was aero- 
dynamic. Normal items such as selection of wing 
sections, correlation of wing plan form and angles for 
good low-speed flight characteristics, and positioning 
of the tail surfaces with respect to the wing were solved 
in the normal course of business. 

The particular aerodynamic problems arising because 
of the airplane type were sometimes surprising. For 
example, with the XB-42 configuration, no particular 
trouble was experienced with stability, but consider- 
able trouble was experienced with control. With pro- 
pellers at the aft end of the fuselage the power-on sta- 
bility was naturally greater than the power-off stability. 
The power-off stability rear limit normally lies between 
40 and 45 per cent of the M.A.C., and, although the 
exact zero-stability point on the XB-42 was never 
found, there are indications that the power-on aft 
limit was probably somewhat behind 50 per cent of the 


tail surfaces, and these three items were then treated as M.A.C. If full advantage could have been taken of 
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Fic. 2. Wake picture. Wing and tail surfaces, flaps retracted, 
gear down. 
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Fic. 3. Section through wing cooling duct—open and closed 
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Fic. 4. Section through wing showing flaps up and down. 
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Fic. 5. Wake picture. Flaps extended, gear up. 


this aft stability limit in the loading of the airplane, 
many of the resulting control problems could have been 
eliminated, but flight-test personnel felt that the air- 
plane would have questionable spinning characteristics 
if the center of gravity was allowed to go behind 35 per 
cent of the M.A.C. With this as a control point, the 
airplane had to be designed for a forward center-of- 
gravity limit of the order of 20 per cent M.A.C., and 
this, combined with the relatively high vertical position 
of the center of gravity with respect to the landing gear 
(required because of necessity for bomb clearance under 
the airplane) which forced the position of the main 
landing wheels considerably aft, caused nose-wheel 
lift-off to become a major problem in the design of the 
airplane. As the combination of fixed horizontal sur- 
face and propellers provided the equivalent of two 
fixed surface areas with only one set of elevators, this 
nose-wheel lift-off problem was one of the basic prob- 
lems throughout the whole design and development 
period of the airplane and, as yet, has not been fully 
solved, although the situation was improved by in- 
creasing-the elevators in size, and data were obtained 
that will permit reasonable nose-wheel lift-off char- 
acteristics in any new airplanes of this general type. 

The other basic problem was that of control in yaw, 
again because high stability, this time directional in 
type, combined with more-or-less normal control. The 
contribution of the propellers to stability in yaw was 
considerably more than to stability in pitch because of 
the absence of down-wash from the wings. The solu- 
tion to this problem was also only approached and con- 
sisted of increasing the size of the rudder surfaces. 
Again basic information was obtained that will permit 
the establishment of proper configuration in any new 
design. 

The next major aerodynamic problem was that of 
propeller vibration. Propeller vibration arose from 
four primary sources, which will be mentioned in order 
of increasing importance. The first, and of practically 
negligible importance, was that arising from the wake 
of the wing and tail surfaces, and it was found that it 
produced no particular vibration of the propeller. The 
next least important source of propeller vibration was 
the wake shown in Fig. 2 from the extended landing 
gear, which, although noticeable, was not enough to 
cause any serious propeller vibration. The next least 
important source of propeller vibration came from two 
interrelated items—namely, the wing flap and the cool- 
ing doors. As shown in Fig. 3, cooling doors were lo- 
cated in the upper portions of the wing to obtain maxi- 
mum pumping effect from the pressure distribution on 
the wing, opening inwards to minimize any spoilage 
of the flow over the wing. The flaps, shown in Fig. 4, 
were of the double-slotted type, suspended by linkage 
from the wing. When flaps were deflected, the position 
of the wing is such that the wake passes through the 
propeller disc. 

It will be noticed in Fig. 5 that the wake from the 
extended flaps is powerful at the propeller disc. Al- 
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though this induced considerable vibration, there was 
no question of any propeller structural failure at the 
speeds at which flaps are in operation or at which the 
cooling doors are open. 

The major source of propeller vibration was found to 
be from the wake of the open bomb bay. As shown in 
Fig. 6, when the bomb bay is open there is a cavity as 
wide as the airplane, half as deep as the fuselage, and 
10 per cent of the length of the airplane. As the bomb 
bay must be openable at any flight speed up to the 
placard limits of the airplane, this source of vibration 
may be extremely serious. The extreme power of the 
wake can be seen in Fig. 7. The wake was found to be 
subject to some control by eliminating air spillage at 
the rear of the bomb bay by means of slots and reshap- 
ing. The other means taken were to minimize the 
effects of the wake by the use of snap-action bomb 
doors, thus shortening the critical period of open bomb 
bay, and by dynamic mounting of the aft gear box to 
minimize the effects of the vibration both on the pro- 
pellers and the airplane. From the information gained 
in the investigation of the above vibration problems, it 
is believed that any future airplanes will have only rou- 
tine troubles from this source. 

The remaining aerodynamic problems were generally 
confined to control surface balance and ducting. In- 
ternal sealed balances were used on the control surfaces, 
and troubles were generally routine in the provision of 
suitable amounts of balance to give desirable hinge 
moment characteristics throughout the wide speed 
range of the airplane. The troubles were concentrated 
in the aileron system, where they were compounded by 
the fact that the experimental airplane had a control 
system with excessive friction. This situation could 
not be corrected in the XB-42 because of lack of time 
but has been corrected in the XB-43, which was de- 
veloped from the earlier airplane. 

The ducting work was on two systems, engine induc- 
tion and cooling. For the first time in our knowledge, 
flush-type scoops were used in the engine induction 
system, and the problems involved were solved by the 
provision of suitable boundary layer bleeds in the ducts. 
The cooling duct problem was complicated by the fact 
that the arrangement requirements of the airplane dic- 
tated that the cooling system be placed in the wings. 
Development of suitable ducting was concentrated on 
the provision of proper flow for cooling with minimum 
drag and proper external flow over the wing so that 
minimum penalty was paid in wing drag and wing lift. 
The duct development moved progressively from the 
initial type to the final type as shown in Fig. 8. 


POWER-PLANT INSTALLATION 


The power-plant installation, although it was by far 
the most radical single item in the XB-42, presented 
surprisingly few difficult problems, primarily because 
of the deliberate attempt to make the power-plant in- 
stallation merely an unconventional arrangement of 
conventional components. Fig. 9 indicates the general 


Fic. 6. Longitudinal section showing extent of bomb bay. 
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Fic. 7. Wake picture. Only bomb bay open. 
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Fic. 8. Section through wing showing initial and final design of 
radiator ducts. 


arrangement. Two Allison V-1710 engines were in- 
stalled immediately behind the pilot’s compartment, 
with the centerline of each engine at about 20° to the 
vertical and the engines toed-in a few degrees to the 
rear. Power was transmitted from each engine to its 
own propeller through six lengths of shafting, each 
length identical to that used in the Bell P-39 airplanes. 
Gear reduction and final drive were through a modified 
V-3420 counterrotation gear box to Curtiss right- and 
left-hand pusher propellers that were especially modified 
to permit individual governing and separate control. 
No trouble has ever been encountered from the engine 
and drive system. The shafts and bearings all appear 
to be in excellent shape after more than 600 hours on 
the test stand and over 150 hours of flight. 

Aside from the duct problems mentioned above, no 
difficulty was encountered in flight operation of the 
cooling system, but considerable development was 
necessary on the ground cooling system. No airflow 
was available for ground cooling because of the location 
of the propellers behind the tail, and accordingly ground 
cooling fans were necessary. One electrically driven 


| | 
| 
} 
\ 
/ so. 99% 
89 70 60 70 ‘ 
“ ¥ 
| 
tower verricat oe 
iw, | 
in | 
he 
of —INITIAL DESIGN ; 
/ 
ylu 
lew V4 | 
| 
of 
der 
lly 
ike 
t it | ; 
‘he 
Vas 
ing 
to 
‘ast 
wo 
0 1- 
lo- 
on 
age 
ion 
the 
the 
Al- 


GEAR BOX 
4 ya PROPS 
COOLANT RESERVOIR | \e SPINNER 
GEAR BOX Ol RADIATOR 
FUEL TANKS 
\ 
~ 
| | 
/ 
/ \ 
Fic. 9. Diagrammatic sketch of power plant, engines, cooling, shafting, props, gear box, etc 
OUTBOARD GUN FIXED AMMUNITION 
| AND BOOSTER 
AMMUNITION BOXES & STATION 324 
AZIMUTH ORIVE \ 
OUTBOARD AMMUNITION 
FRONT SPAR 
STATION 294 
AZIMUTH DRIVE SS 
MAIN CARRIAGE PIVOT PIN SUPPORT ASSEMBLY of 
BLAST AZIMUTH DRIVE 


4, 
7 We ASSEMBLY 


E29 AZIMUTH DRIVE LINK 


LEFT FEED GUN 1 < 


STATION 2547 | ELEVATION DRIVE ASSEMBLY 


REAR SPAR ADAPTER AND SUPPORT 


ASSEMBLY 
INBOARD GUN 
SUPPORT ASSEMBLY SPARE BOLT STUD 


TURRET MAIN 
CARRIAGE FITTING 


VIEW LOOKING AFT AND OUTBOARD 


Fic. 10. Diagram of wing turret. 
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fan was provided for the Prestone cooler for each engine, 
as well as one for the oil cooler for each engine, a total 
of four in all. The final control system for operation 
of the ground cooling fans provided that electrical 
energy be supplied from the battery and generators 
individually for each engine when the weight of the 
airplane was on the nose gear while the oil pressure of 
the particular engine exceeded 15 ibs. per sq.in. Con- 
siderable development was required to obtain fan 
motors that would not burn out, and this turned into 
a development of suitable cooling and venting pro- 
visions for the individual motors. No trouble has been 
reported from the ground cooling system since October, 
1944. 


MECHANICAL INSTALLATIONS 


Mechanically, the XB-42 presented only routine de- 
sign problems except for the armament. As the air- 
plane is small and fast, it appeared from complete 
analysis of possible attack techniques that the only 
defensive fire power required would be in a rather 
limited zone to the rear of the airplane. The presence 
of the propellers at the tail of the airplane complicated 
the issue. Decision was made to proceed with a wing 
installation, which developed nicely. The resulting 
installation is shown in Fig. 10. The cover doors were 
of the snap-action type and, in tests up to the airplane 
design speed, were found to have no deleterious effect 
on flutter or control, the only noticeable effect being a 
slight increase in directional stability when the doors 
were open. No objectionable vibration of the wing or 
controls was found from the gun recoil, and the gunfire 
pattern appears to be good. 


Design of equipment installations presented only 
routine problems aside from those connected with the 
ground cooling mentioned above. 


Problems encountered in structural design were 
different from normal but were not too difficult. Most 
fuselage development centered around the development 
of stressed but quickly openable engine compartment 
doors by the use of specially designed quick-acting 
fasteners, capable of taking shear and tension loads, and 
on the design of snap-acting bomb doors. The latter 
were a problem because of the large size of the doors 
(20 ft. long and clear across the fuselage). The struc- 
ture around the engine compartments was made of 
stainless steel where internal, but otherwise was normal. 
It is felt that the provisions for the engines and related 
items such as shafting were simpler of accomplishment 
than on a normal airplane. Wing problems were 
straightforward except for the necessary structural pro- 
visions for large ducts in the radiator location; long 
span between ribs in the fuel tank section, together with 
easily removable tank covers; and the use of the spars 
to carry torsional loads across the section where the 
guns were installed. From a structural criteria stand- 
point most of the work encountered was the correction 
of normal criteria for Mach Number effects, together 
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Fic. 11. Three-view drawing with dimensions and areas. 


with the determination of the critical conditions for the 
airplane whether it was being used as an attack airplane 
at light weights or as a bomber at heavy weights. The 
final means for placarding the airplane in flight makes 
use of both a Mach meter and an air speed, the indicated 
air speed being critical up to about 17,000 ft. and the 
Mach Number being critical above that altitude. 

One problem arose that may be of interest—the 
mounting of the final drive gear box. This was accom- 
plished by pressing a frame out of 5/32 aluminum alloy 
to which the gear box mounting ring was bolted. The 
question was raised early in the design as to how the 
crew would be able to get out of the airplane in case of 
emergency. It was decided that the best thing to do 
would be to arrange for the jettisoning of the propellers. 
The final solution for jettisoning was to drill a series of 
holes through the frame mentioned above and then 
provide a holder with a piece of cordite that could be 
exploded by separately closing both sides of a detonat- 
ing circuit. This frees the propellers and gear box 
from the airplane, the drive shafts slipping out of their 
splined connections at the gear box, and the whole gear 

“box and propeller assembly comes off the airplane. 


CONCLUSIONS 


Vibration problems were discussed earlier. High- 
speed airplanes bring in flutter problems, but up 
through the design speeds of the XB-42 it appears that 
our usual method of providing element-by-element 
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static balance of all’ control surfaces, with a conven 
tional control system, is perfectly adequate for flutter 
control. 

On the design and development of any airplane the 
best thing that can be stated and shown are the final 
characteristics of the airplane as found in flight. The 
three-view drawing in Fig. 11 indicates the really small 
size of the airplane considering that it has a speed of well 
over 400 m.p.h., a range with 2,000 lbs. of bombs of 
well over 5,000 miles, and a bomb capacity of 8,000 lbs. 


Presentation of performance information in a dis- 
cussion such as this may be confusing because it cannot 
be complete. The A-26 developed by Douglas has 
almost the identical span and wing area as the XB-42 
and thus is used for purposes of comparing the conven- 
tional and unconventional airplane types. From the 
speed standpoint, Fig. 12 shows the comparative varia- 
tion of power and speed for the two airplanes. Two 
climb curves are given, that in Fig. 13 for two-engined 
operation and that in Fig. 14 for single-engined opera- 
tion. Specific take-off curves are also shown for the 
two airplanes in Fig. 15. Specific range curves are given 
at comparable weights for the two airplanes in Fig. 16. 

During flight test the speeds checked the predictions 
within 1 per cent and checked a drag saving of about 
30 per cent for the XB-42 over comparable conven- 
tional designs. The range figures came out somewhat 
better than predicted because of the improvement in 
span efficiency arising from the absolutely clean wing. 
The climb came out somewhat better than expected, 
being well up for two-engined operation and being 
about 35 per cent high for single-engined operation, 
this latter due to higher span efficiency, reduction of 
drag due to lack of off-center thrust and its resulting 
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high control surface drag, and location of the propellers 
in an advantageous position that promoted high effi- 
ciency during take-off and ‘climb. 

Official delivery of the airplane to the Army was 
made in a transcontinental flight from Long Beach, 
Calif., to Washington, D.C., on December 8, 1945. 
The delivery was successfully performed in an elapsed 
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time of 5 hours, 17 min., 34 sec., a distance of 2,295 air 
miles at an average ground speed of 433.6 m.p.h. 
Allowing for an average of 60 m.p.h winds in existence, 
the true average air speed for the flight was about 375 
m.p.h. For this flight, 1,153 gal. of gasoline were used, 
or an average of about 2 miles per gal., the airplane 
landing with 305 gal. of fuel left in its tanks. 
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A limited number of copies of preprints of papers presented at meetings of the Institute are available 
for distribution, at a charge of 25 cents each to members of the Institute, and 50 cents to nonmembers, 
to cover handling and mailing charges. The following lists the preprints available from the past four national 
meetings of the Institute. Preprints may be ordered by number. 


Aircraft Propulsion Meeting—Cleveland, Ohio, March 21, 1946 


15. Application of Axial Compressors in Aeronautics— 
Ens. F. J. Gardiner, United States Naval Reserve, Navy 


Light Aircraft Meeting—Detroit, Mich., June 13-14, 1946 


18. Maintenance of Personal Aircraft—George H. Weitz, 
Chief, Air Frame Section, Non-Scheduled Aircraft 


Annual Summer Meeting—Los Angeles, Calif., July 18-19, 1946 


20. Engineering Aspects of the Development of the Rain- 
bow—Alexander Kartveli, Vice-President and Chief 
Engineer, Republic Aviation Corporation. 68 pages; 


National Air Transport Meeting—Washington, D.C., October 24, 1946 


26. The Application of Microwaves to Instrument Landing 
of Airplanes—Joseph Lyman, Aircraft Radio Research 
Engineer, Sperry Gyroscope Company, Inc. 34 pages; 


27. Development of International Standards for Airworthi- 
ness of Transport Ajircraft—Paul A. Puvrez, Expert, 
Airworthiness Division, Provisional International Civil 
Aviation Organization (PICAO). 9 pages; no illus. 


28. Air Conditioning of Transport Aircraft for Year Around 
Comfort in Flight and on the Ground—Bruce E. Del 


Department, Bureau of Aeronautics. 11 pages; 8 
illus. (Typewritten and photo-offset.) 


Maintenance Division, Civil Aeronautics Administra- 
tion. 7 pages; no illus. (Mimeographed.) 
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Radio Corporation of America. 24 pages, bound in 
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30. Survey of Air Rescue Requirements—Jerome Lederer, 
Chief Engineer, Aero Insurance Underwriters. 31 
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There can be little argument that the elimination of 
carburetor icing due to refrigerating effects of fuel 
vaporization is the biggest single contribution to 
light plane safety in years. Manufacturers and pilots 
alike have welcomed the new Stromberg* PS Series 
Injection Carburetor that does away with this hazard. 


This new PS Series Injection Carburetor is also 
free from gravity effects in dives, climbs and banks. 


Bendix* creative engineering helps American aviation lead the world 
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Temperature and altitude effects are automatically 
compensated for and consistent performance makes 
possible the accurate prediction of fuel consumption. 


Investigate this new standard in carburetors—the new 
PS Series Injection Carburetor for original factory 
equipment for light planes. Descriptive folder will be 
sent manufacturers on request. Bendix Products Divi- 
sion, Bendix Aviation Corporation, South Bend 20, Ind. 
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An Improved Review Service 


With this issue of the AERONAUTICAL ENGINEERING REVIEW, a noteworthy change in format 
and policy in the following Section has been adopted. These changes have been made with but one 
objective—to broaden the scope of the Review coverage and render a more valuable service to all 
of its readers. 


A two-column page, in place of the three columns previously used, has been adopted, along 
with a slightly smaller type, primarily to gain space for the inclusion of additional abstracts. This 
also provides a more practical style format for those individuals who find it useful to clip and paste 


items on 3” X 5” library index cards. 


Of primary importance, however, is the improvement in the general method of screening, 
selecting, abstracting, and listing the various items. Well-qualified members of the Institute library 
staff are assisting the Review editors in evaluating material for review purposes. Persons accus- st 
tomed to using the Review will find numerous departures from precedents, in addition to a wider | 
coverage of subjects. 


all 

bes The objectives sought for in this and subsequent issues are: 

on. 1) To screen all publications, periodicals, reports, or releases published in the United 

States or abroad as rapidly as they are received. 
ew 2) To review, abstract, or list every item of interest to engineers or scientists in the field 
ory of aeronautics. 
be 3) To give complete bibliographical information on each item. 

wy 4) To include enough information in the abstract or summary to enable the reader to 

ae evaluate the original article and to determine his further interest in it. 

OFF. It is our hope and intention to improve this service with each succeeding issue. Comments 

and constructive criticism from our readers will assist us in this objective and will always be welcome. 
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Aerodynamics 


The Interaction Between Boundary Layer and Shock Waves in 
Transonic Flow. Hans-Wolfgang Liepmann. Journal of th 
Aeronautical Sciences, Vol. 13, No. 12, December, 1946, pp. 623 
637, illus. 5 references. 

Experiments of transonic flow past a circular are profile show 
that the shock wave pattern and the pressure distribution ar 
strongly dependent upon the state of the boundary layer. A 
change from laminar to turbulent boundary layer at a given Mach 
Number changes the flow pattern considerably. Shock waves 
can interact with the boundary layer in a manner similar to a re- 
flection from a free jet boundary. These shock waves are not dis- 
tinctly discernible from pressure-distribution measurements. 

The Supersonic Theory of Wings of Finite Span. M. J. Light- 
hill. Gt. Brit., Aeronautical Research Council, Reports and 
Memoranda No. 2001, October 2, 1944. 15 pp., figs. 
ences. British Information Services, New York. $0.90. 

Using the previous work of Schlichting but working from a 
different point of view, a general theory of wings of finite span 
whose cross section is constant along the span, is set out. Oppor- 
tunity is taken to outline all developments of the supersonic 
theory, along the lines of the “linearized equation,”’ which have 
hitherto been made. Every effort has been made to clarify th: 
physical and mathematical bases of the theory. It is found that 
for a rectangular wing of aspect ratio A, at Mach Number M the 
effective angle of incidence is reduced by a factor expressed as 
1 — [0.5/(AVMe2 — 1)]; but there is no induced drag. 

For a wing of trapezoidal plan, the longer side facing the 
stream, there would be no change in lift or drag for sufficiently 
high Mach Numbers; they would be the same (related to th 
wing area) as for two-dimensional flow. However, this modifica 
tion may not be worth making in practice, seeing that the reduc- 
tion factor mentioned is so little less than unity. 

Superaerodynamics; Mechanics of Rarefied Gases. Hsue- 
Shen Tsien. Journal of the Aeronautical Sciences, Vol. 13, No. 12 
December, 1946, pp. 653-664, figs. 25 references. 

The fundamental concepts of a new branch of fluid mechanics, 
designated as superaerodynamics, are discussed. The theory 
refers to the aerodynamics of higher rarefied gases, a subject that 
was formerly in the field of academic interest rather than of 
practical engineering importance but which has now taken on 
greater practical interest through the recent progress of the rocket 
as a propulsive power unit and the great altitudes now being 
reached by rockets. After explaining the molecular structure of 
gases and the nature of gas flow, a mathematical treatment is 
given of the stresses and boundary conditions in slip flow with re- 
gard to both high and low Mach Numbers, as well as free molecuk 
flows at small and large Mach Numbers. Mathematical expres- 
sions are derived for the computation of these values, taking into 
consideration the variations in temperature and other variabl 
conditions affecting the results. 

Notes on the Stalling Properties of Wings. FE. J. Richards 
The Royal Aeronautical Society, Journal, Vol. 50, No. 431, Novem- 
ber, 1946, pp. 888-892, figs. 

Consideration is given to the growth of the boundary layer over 
an airfoil at high incidence. It is found that three types of boun- 
dary layer separation will occur, these depending on the Reynolds 
Number and the actual adverse gradient. Types of stall caused 
by laminar separation, sudden turbulent separation, and slow 
turbulent separation are discussed. How stalling characteristics 
ure affected by the Reynolds Number, thickness-chord ratios, 
leading-edge radius of curvature, and sweepback is described. 
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Experiments on a Model “Falcon’”’ Aeroplane With Wings Ps 
Standard and High Taper. H. B. Irving, A. S. Batson, J. H. 
Warsap, and H. J. Gummer. Gt. Brit., Aeronautical Research 
Council, Reports and Memoranda No. 2018, November 20, 1939. 
35 pp., figs. 5 references. British Information Services, New 
York. $1.90. 

The experiments reported were made with a dual purpose, the 
first being the collection of model data on the stability and control 
of a typical low-wing monoplane; the second, the determination 
of the effects of wing brake flaps, tip slots, and variation of taper 
on the stability and control characteristics of the model as com- 
pared with their effects on the full-scale behavior of the airplane, 
particularly in the region of the stall. Besides measurements of 
lift, pitching, rolling and yawing moments, the experiments in- 
cluded a determination of the nature of the flow over the standard 
and high-taper wings of the model in the region of the stall by 
means of wool tufts placed both on the surface and above it on 
“masts.” 

The results of the model tests for normal flying incidence are, 
on the whole, in accordance with the full-scale behavior, although 
not always precisely so. In the region of the stall, however, al- 
though the nature of the stall appears to be broadly the same on 
the model as on the full scale, the model tests seem to be an un- 
certain guide, either directly to full-scale behavior or compara- 
tively to the effects of such features as taper and brake flaps. 
Actually, the model and full-scale results accorded fairly well as 
regards the effect of taper on the rolling properties near the stall 
of the machine without flaps, but on the flap-equipped model with 
standard taper there was a double maximum in the lift curve of 
which there was no evidence on the full scale. Model rolling- 
balance tests indicated an adverse effect of flaps on rolling sta- 
bility near the stall, which also was not borne out by the full- 
scale tests. Further, on the full scale, the flaps caused a pitching 
oscillation at the stall of which the model gave no indication. 

Below the stall, model and full-scale tests agreed in showing 
that lowering the flaps and increasing the taper had no important 
effects on longitudinal trim, elevator, aileron, and rudder control. 
On the other hand, lowering the flaps appreciably reduced the 
rolling moment due to sideslip—or, in other words, reduced the 
effective dihedral; and, in the case of the high taper, made it 
positive (unstable). Although the geometric dihedral of both 
machines was 5°, the effective dihedral of the high-taper machine 
(flaps up) was practically zero; this was found to be the result 
mainly of a body-wing interference, and partly the result of the 
high taper. 

Newton and Fluid Mechanics. J.C. Hunsaker. Journal of the 
Aeronautical Sciences, Vol. 13, No. 12, December, 1946, pp. 647- 
652, figs. 

In a paper presented at the Newton Tercentenary Celebration, 
sponsored by the Royal Society at Cambridge University, the 
Director of the National Advisory Committee for Aeronautics 
traces the connection of the fundamental concepts of Newton with 
the development of the science of aerodynamics. He shows how 
other early scientists applied and expanded the theories of New- 
ton, and how Newton’s laws form the basis of much of the aero- 
nautical progress of the present time, as well as constituting the 
foundation of the entire structure of engineering. Leaving aside 
compressible and supersonic flows, the writer outlines how the two 
great branches of fluid mechanics—frictionless flow and viscous 
flow—each starting with Newton, have independently developed 
over three centuries and have now been brought together as a 
powerful instrument of aeronautical science. He reviews the de- 
velopment of the laminar-flow or low-drag wing, tracing the con- 
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ENGINEERED 
For Short-Haul Transport 


Efficient short-haul air transporta- 
tion calls for such specialized equip- 
ment as the Cyclone 7, Developing 
800 horsepower, this engine embodies 
all of the refinements of the 2500 
horsepower Cyclone 18. It is designed 
for rigorous conditions of ground 
running, take-off and climb. It pro- 
vides the traditional fuel economy 
and reliability of the Cyclone. 

The Cyclone 7 was projected and 
designed when the trend was toward 
larger transports. Its appearance co- 
incides with the need for efficient, 
short-haul equipment. Similarly, 
Wright is now developing new and 
revolutionary types of power for the 
ultra long-range, high-speed air- 


planes of the future. ua 


MODERN BUSINESS follows modern high- 


ways, in the air as well as on the ground. The familiar 


abandoned roadstand, snipped off by the super highway, 
points a lesson to all communities not yet served by air, for 
today a close-knit system of short-haul airlines is spreading 
out. No modern city or town, with hopes of growth, can 


afford to let the air routes pass it by. 
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IT COULD 


At the very beginning, while the Northrop 
Flying Wing XB-35 was still in the planning 
stage, John K. Northrop visited Pittsburgh. 
There he discussed, with Alcoa engineers, the 
merits of what was then a new Alcoa Alloy 
75S. To build his giant Flying Wing, an alumi- 
num alloy of unprecedented strength was need- 
ed. Alcoa had it. The design for the Flying Wing 
was the first to specify Alcoa Alloy 75S for 


the primary structure of the entire aircraft. 

This is another example of how Alcoa has 
been able to bring to bear more experience and 
scientific research on aluminum for aircraft 
than can be found anywhere else. Please feel 
free to call on this experience. 

ALUMINUM CoMPANY OF AMERICA, 2142 Gulf 
Building, Pittsburgh 19, Pennsylvania. Offices 
in leading cities. 


MORE people want MORE aluminum for MORE uses than ever 
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Cutaway view of the Curtiss-Wright CW-32 cargo airplane. (See page 39.) 


tributions of the early investigators and those of contemporary 
engineers, and describes the work done in the Langley Memorial 
Laboratory of the N.A.C.A. 

Flow Tests of an NACA-Designed Supercharger Inlet Elbow 
and the Effects of Various Components on the Flow Characteris- 
tics at the Elbow Outlet. D.C. Guentert, D. J. Todd, and W. P. 
Simmons, Jr. U.S., N.A.C.A., Technical Note No. 1148, Octo- 
ber, 1946. 26 pp., figs. 2 references. 

An investigation was conducted on a supercharger inlet elbow 
designed by the N.A.C.A. to have a uniform velocity distribution 
at the outlet with a minimum pressure loss through the bend. 
The effects of a vane, installed normal to the plane of the bend, an 
impeller-shaft housing, and the combination of the two on the out- 
let-velocity distribution and the total pressure drop through the 
elbow were determined. In addition, the effect of streamlining 
the impeller-shaft housing and the effect of carburetor-throttle 
position on the flow characteristics at the elbow outlet were in- 
vestigated. 

The results showed that the outlet-velocity profile was uniform 
and the total-pressure-drop factor of the elbow was approxi- 
mately 0.05 at a Mach Number of 0.28 as compared with 0.5 for 
the best conventional elbow previously tested. The addition of 
the vane in the elbow without the housing and carburetor im- 
proved the outlet-velocity distribution and lowered the total- 
pressure-drop factor of the elbow from approximately 0.05 to 0.03 
ata Mach Number of 0.28. The installation of the impeller-shaft 
housing in the elbow without the vane and carburetor slightly 
distorted the outlet-velocity profile and caused an increase in the 
total-pressure-drop factor from approximately 0.05 to 0.08 at a 
Mach Number of 0.28. Streamlining the shaft housing somewhat 
reduced this flow disturbance. The addition of the vane to the 
elbow with the streamlined housing and without the carburetor 
improved the outlet-velocity profile but increased the total-pres- 
sure-drop factor of the elbow from approximately 0.08 to 0.1 at a 
Mach Number of 0.28. This distortion caused by the throttle 
continuously increased as the throttle was closed from the full- 
open position. The addition of the vane in the carburetor-elbow 
issembly had a detrimental effect upon the outlet-velocity profile. 

The Approximate Calculation of the Lift of Symmetrical Aero- 
foils Taking Account of the Boundary Layer, with Application to 
Control Problems. J. H. Preston. Gt. Brit., Aeronautical le- 
earch Committee, Reports and Memoranda No. 1996, May 20, 

943. 44 pp., figs., tables. 14 references. British Information 
Services, New York. $2.25. 

Model experiments have demonstrated that the large effects of 

uundary layers on control hinge moments are associated with 

anges in circulation around the airfoil, so that any theory must 


first aim at the calculation of these changes. The theorem that 
equal positive and negative amounts of vorticity must pass into 
the wake at the trailing edge in the steady state was used as a 
basis in the calculations. 

Following certain first approximations, empiric corrections for 
the original assumptions were tried. The theory was made the basis 
of an exploration of the probable effects of position of transition 
point, of Reynolds Number, and of Mach Number on lift and 
hinge moments. Potential-flow theory was applied to calculate 
the effect of small obstructions at the trailing edge in an attempt 
to explain the large effect of such obstructions on circulation and 
on hinge moments. Results of three approximations are given. 
The marked effect of wires or cords on the NACA 0020 as opposed 
to their small effect on the NACA 0010 is brought out. The 
quantitative prediction of the effect of trailing-edge strips on cir- 
culation will fail unless account can be taken of the separation of 
the flow on the downstream end of the strip as well as of the local 
velocity field surrounding the strip. The observed effects can, 
however, be readily explained in broad outline on the basis of the 
theory developed in this paper. 

A sudden movement of the transition point from its natural 
position on the upper surface to the nose at 3° incidence was 
shown to produce a kink in the calculated lift curve of NACA 0020 
which is similar to that observed on some low-drag airfoils. This 
kink is reflected violently in the predicted hinge-moment curve, 
where underbalance below 3° is changed to overbalance above 3°. 
A similar calculation for a cusped Joukowski airfoil showed a 
negligible effect of an even greater transition movement. The 
effects of Reynolds Number and of Mach Number are explained 
with reference to the values stipulated in the text. Comments 
are made concerning the further investigations that would be 
undertaken to establish more firmly some of the assumptions 
brought out in the report. 

Application of the Method of Characteristics to Supersonic 
Rotational Flow. Antonio Ferri. U.S., N.A.C.A., Technical 
Note No. 1135, September, 1946. 41 pp., figs. 12 references. 

A system for calculating the physical properties of supersonic 
rotational flow with axia] symmetry and supersonic rotational 
flow in a two-dimensional field was determined by use of the 
characteristics method. The system was applied to the study of 
external and internal flow for supersonic inlets with axial sym- 
metry. For a circular conical inlet the shock that occurred at the 
lip of the inlet became stronger as it approached the axis of the 
inlet and became a normal shock at the axis. The region for 
which strong shock occurred increased with the increase of the 
angle of internal cone at the lip of the inlet. For an inlet with a 
central body the method of characteristics was applied to the de- 
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sign of an internal-channel shape that, theoretically, results in 
efficient recompression in the inlet; it was shown that if an effuser 
is connected with the diffuser a body of revolution with extremely 
small shock-wave drag can be determined. 

A Discussion of the Application of the Prandtl-Glauert Method 
to Subsonic Compressible Flow over a Slender Body of Revolu- 
tion. Lester Lees. U.S., N.A.C.A., Technical Note No. 1127, 
September, 1946. 19 pp., figs. 14 references. 

The Prandtl-Glauert method for subsonic potential flow of a 
compressible fluid has generally been believed to lead to an in- 
crease in the pressures over a slender body of revolution by a 
factor 1/+/1 — M2 (where M, is Mach Number in undisturbed 
flow) as compared with the pressures in incompressible flow. Re- 
cent German work on this problem has indicated, however, that 
the factor 1/+/1 — M;? is not applicable in this case. In the 
present discussion a more careful application of the Prandtl- 
Glauert method to three-dimensional flow gives the following re- 
sults: 

The Prandtl-Glauert method doesnot lead toa universal velocity 
or pressure correction formula that is independent-of the shape 
of the body. The factor 1/+/1 — M,? is applicable only to th: 
case of two-dimensional flow. The increase with Mach Number 
of the pressures over a slender body of revolution is much less 
rapid than for a two-dimensional airfoil. An approximate formula 
from which the increase can be estimated is derived theoretically 
The increase with Mach Number of the maximum axial inter- 
ference velocity on a slender body of revolution in a closed wind 
tunnel is given approximately by the factor 1/(1 — M,?)*/2, rather 
than by the factor 1/(1 — M,°)? previously obtained by Goldstein 
and Young and by Tsien and Lees. 

Investigation of the Stability of the Laminar Boundary Layer in 
a Compressible Fluid. Lester Lees and Chia-Chiao Lin. U.S., 
N.A.C.A., Technical. Note No. 1115, September, 1946. 86 pp., 
figs. 15 references. 

The stability of two-dimensional laminar flows of a gas is in- 
vestigated by the method of small perturbations. The chief em- 
phasis is placed on the case of the laminar boundary layer. 

Part I of the report deals with the general mathematical theory 
The general equations governing one normal mode of the small 
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velocity and temperature disturbances are derived and studied in 
great detail. For Reynolds Numbers of the order of those en- 
countered in most aerodynamic problems, the temperature dis- 
turbances have only a negligible effect on those particular velocity 
solutions which depend primarily on the viscosity coefficient 
(“viscous solutions”). Indeed, the latter are actually of the same 
form in the compressible fluid as in the incompressible fluid, at 
least to the first approximation. Because of this fact, the mathe- 
matical analysis is greatly simplified. The final equation deter- 
mining the characteristic values of the stability problem depends 
on the “inviscid solutions’ and the function of Tietjens in a man- 
ner similar to the case of the incompressible fluid. The second 
viscosity coefficient and the coefficient of heat conductivity do not 
enter the problem; only the ordinary coefficient of viscosity near 
the solid surface is involved. 

Part II deals with the limiting case of infinite Reynolds Num- 
bers. The study of energy relations is emphasized. It is shown 
that the disturbance will gain energy from the main flow if the 
gradient of the product of mean density and mean vorticity near 
the solid surface has a sign opposite to that near the outer edge of 
the boundary layer. A general stability criterion has been ob- 
tained in terms of the gradient of the product of density and 
vorticity, analogous to the Rayleigh-Tollmien criterion for the 
case of an incompressible fluid. If this gradient vanishes for some 
value of the velocity ratio of the main flow exceeding 1—1/M 
(where M is the free stream Mach Number), then neutral and 
self-excited “subsonic’’ disturbances exist in the inviscid fluid. 
(The subsonic disturbances die out rapidly with distance from the 
solid surface.) The conditions for the existence of other types of 
disturbance have not yet been established to this extent of exact- 
ness. A formula has been worked out to give the amplitude ratio 
of incoming and reflected sound waves. 


When the solid boundary is heated, the boundary layer flow is 
destabilized through the change in the distribution of the product 
of density and vorticity, but is stabilized through the increase of 
kinematic viscosity near the solid boundary. When the solid 
boundary is cooled, the situation is just the reverse. The actual 
extent to which these two effects counteract each other can only 
be settled by actual computation or some approximate estimates 
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o! the minimum critical Reynolds Number. This question will be 
investigated in a subsequent report. 

Part III deals with the stability of laminar flows in a perfect 
gas, with the effect of viscosity included. The method for the 
numerical computation of the stability limit is outlined; detailed 
numerical calculations will be carried out in a subsequent report. 


Some Mathematical Aspects of Compressible Flow. R. H. 
Dalitz. Australia, Council for Aeronautics, Report AC A-20, 
January, 1946. 39 pp., figs. 63 references. 

The study of fluid flow phenomena at high speeds requires con- 
sideration of the compressibility and, consequently, of the thermo- 
dynamics of the fluid. Fora real fluid, this would be a complicated 
problem and in fact is not well understood, so that in this review 
the theory is developed for a perfect gas with small viscosity and 
heat conductivity, which is a satisfactory approximation under 
most circumstances. The discussion is confined mainly to flow in 
two dimensions. The features of the flow are emphasized by 
means of special examples, and the limit line, at which the ac- 
celeration becomes infinite and the theoretic flow field double- 
valued, is studied 

The most outstanding feature of high-speed flow—the shock 
wave, is treated on the continuum theory, which cannot be en- 
tirely adequate but which gives some understanding of the nature 
of the shock wave. For a fluid of vanishingly small viscosity and 
heat conductivity, the shock wave may be idealized to a discon- 
tinuity in the flow field, across which the vorticity of the flow may 
change abruptly. A brief discussion is given of the physical in- 
terpretation of the limit line and of the criterion for the breakdown 
of irrotational flow. The line of thought followed in the recent 
methods for solution of two-dimensional compressibility problems 
is outlined in an appendix, where the methods adopted for the 
approximate solution of such problems also are discussed. The 
report is intended to supply the mathematical background to 
present-day compressible flow theory and to indicate the problems 
that still lie before it. 


Rotation par Chute Libre des Ailettes Rectangulaires de 
Form Allongée (Rotation of Elongated Rectangular Airfoils in a 
Free Fall). Paul Dupleich. France, Secrétariat d’Etat a l Avia- 
tion, Publications Scientifiques et Techniques No. 176, 1941. 
75 pp., illus. 5 references. 

Flat sheets of paper or metal, varying in size from 4 by 1.5 em. 
to 60 by 32 cm. and with a loading per unit area of 0.14-21.6 
Gm./dm.*, were photographed in free falls in air from various 
heights, to establish a mathematical theory of their motion. The 
falls of isosceles trapezoids, cylindric airfoils, and 3- or 4-bladed 
rotors forming vanes or prisms, the rotation of graphite grains in 
vertical currents, and falls in water were also observed. The fall 
of a rectangular airfoil in any fluid of low viscosity should lead to 
flow patterns which are, for each fluid, determined exactly by the 
loading per unit area, the width, and the aspect ratio. 


High-Speed Investigation of Skin Wrinkles on Two NACA Air- 
foils. Harold L. Robinson... U.S., N.A.C.A., Technical Note 
No. (121, August, 1946. 48 pp., figs. 4 references. 

The effects on the aerodynamic characteristics of skin wrinkles 
on the forward part of the upper surface of two N.A.C.A. airfoils 
are investigated and the results are compared with those obtained 
for the same two airfoils in a smooth condition. The airfoils used 
were the NACA 66, 1-115, and 23015 sections. The wind-tunnel 
investigation included speeds up to a Mach Number of 0.73. The 
results showed that no appreciable change in normal-force or 
pitching-moment characteristics over the range of Mach Number 
tested (0.25 to 0.73) was caused by the wrinkle on an airfoil sec- 
tion. The drag for the wrinkled configurations was greater than 
that for the smooth configurations. The wrinkles caused a re- 
duction in the critical speed and a corresponding reduction in the 
speed at which drag force breaks occur. The wake at subcritical 
speeds spread an insignificant amount, and the ‘“‘shock spread” of 
the wake (the spread of the wake due to shock on the airfoil) 
occurred at lower Mach Numbers for the wrinkled configurations 
than for the smooth configurations. The results further indicated 
that the span of the wrinkles tested had no effect on the section 
aerodynamic characteristics. A theoretic calculation of the pres- 
sure distribution over the wrinkles was made and compared with a 
low-speed pressure measurement. 


Standard Nomenclature for Airspeeds with Tables and Charts 
for Use in Calculation of Airspeed. William S. Aiken, Jr. U-.S., 
N.A.C.A.,Technical Note No. 1120, September, 1946. 37 pp., 
figs. 8 references. 


Symbols and definitions of various air-speed terms that have 
been adopted as standard by the N.A.C.A. Subcommittee on Air- 
craft Structural Design are presented. The equations, charts, and 
tables required in the evaluation of true air speed, calibrated air 
speed, equivalent air speed, impact and dynamic pressures, and 
Mach and Reynolds Numbers are compiled. Tables of the stand- 
ard atmosphere to an altitude of 65,000 ft. and a tentative ex- 
tension to an altitude of 100,000 ft. are given along with the basic 
equations and constants on which both the standard atmosphere 
and the tentative extension are based. 

Effect of Compressibility at High Subsonic Velocities on the 
Lifting Force Acting on an Elliptic Cylinder. Car] Kaplan. U.S., 
N.A.C.A., Technical Note No. 1118, July, 1946. 30 pp., figs. 28 
references. 

An extended form of the Ackeret iteration method, applicable 
to arbitrary profiles, is utilized to calculate the compressible flow 
at high subsonic velocities past an elliptic cylinder. The angle of 
attack to the direction of the undisturbed stream is small and the 
circulation is fixed by the Kutta condition at the trailing end of 
the major axis. The expression for the lifting force on the elliptic 
cylinder is derived and shows a first-step improvement of the 
Prandtl-Glauert rule. It is further shown that the expression for 
the lifting force, although derived specifically for an elliptic eylin- 
der, may be extended to arbitrary symmetric profiles. 

High-Speed Airflow. I, II. R. Smelt. Flight, Vol. 50, Nos. 
1973, 1974, October 18, 24, 1946; pp. 417-419; pp. 443-446, 
illus. An address reviewing the methods, equipment, and results 
of German research. 

Investigations on Bellows Flaps. F. W. David and I. H. Ring. 
Australia, Council for Aeronautics, Report AC A-21, February, 
1946. 18 pp., illus. 8 references. 

The problem of fitting Youngman aerodynamically operated 
bellows flaps as air brakes on a particular high-speed aircraft was 
investigated and the requirements necessary for the satisfactory 
operation of the flaps were laid down. A series of tests was made to 
determine the optimum arrangement of the flap system, and the 
pressure distribution inside and outside a flap model is shown. 
The wake effect on the tailplane was obtained. An approximate 
method of calculating the time of operation of a bellows flap was 
developed. Conclusions are incomplete because of the decision, 
due to a change of policy, not to fit air brakes to the considered 
aircraft. Optimum flap angles to answer the requirements have 
not been determined, but an efficient arrangement, with negligible 
drag in normal flight, has been designed. 

The Prevention of Flutter of Spring Tabs. A. R. Collar. Gt. 
Brit., Aeronautical Research Council, Reports and Memoranda 
No. 2034, May, 1943. 12 pp., figs. 7,references. British Informa- 
tion Services, New York. $0.75. 

The report gives a correlation of the results of earlier researches 
into the prevention of flutter of spring tabs. The restrictions on 
the way in which tab mass balance must be applied, which are 
given in the earlier work, are shown to be simply derivable from 
the conditions necessary for the elimination of elastic and inertia 
couplings; and from these considerations an optimum length of 
tab-balancing arm is deduced. The recommendations for avoid- 
ance of spring-tab flutter are summarized. Two appendixes deal 
respectively with the optimum length of arm when the aero- 
dynamic actions are taken into account, and the relation between 
the results of the earlier work and the recommendations of the 
present report. 


Air Transport—General 


Surface-Carrier Airline Operation. John A. Eubank. Aero 
Digest, Vol. 53, No. 5, November, 1946, pp. 48, 153. 

H.R. 5687, pending in Congress, proposes to amend the Mer- 
chant Marine Act of 1936 by permitting marine shipping com- 
panies to engage in overseas and foreign air transportation. It is 
held that healthy competition by surface carriers should be en- 
couraged, since it would not be unduly harmful to the air lines and 
would be beneficial to the nation’s commerce in general. 

Australia Spreads Her Wings; Developments in Civil Aviation. 
L. Spence. Indian Aviation, Vol. 30, No. 7, July, 1946, pp. 160, 
162, 163. 

International Air Transport. Sir William P. Hildred. Indian 
Aviation, Vol. 30, No. 9, September, 1946, pp. 198, 200, 202. (Re- 
printed from World Review.) The organization of the Inter- 
national Air Transport Association. 
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Airplane Descriptions 


Bell XS-1, A.A.F. Supersonic Research Plane. Army Air 
Forces, Office of Public Relations, Release, November 20, 1946 
2 pp. 

Designed to fly at a top speed of 1,700 m.p.h. at an altitude of 
80,000 ft., the Bell XS-1 is the product of a cooperative program of 
the Army Air Forces, Bell Aircraft Corporation, and the National 
Advisory Committee for Aeronautics. Its sole function will be the 
recording of data on the effect of transonic and supersonic speeds 
on an aircraft. Described in simplest terms, the XS-1 is a rugged 
air frame driven by a powerful rocket engine. Since it is not a com- 
bat plane, it has no armament or armor protection for the pilot. 
It employs a rather conventional configuration. The use of the 
swept-back wing has been avoided. The wing is extremely thin, 
with a maximum thickness of only ten per cent of the chord 
After initial test work has been completed, it is planned to try 
other wing designs incorporating the knowledge gained by ex- 
perience with the test model. 

Power for the XS-1 is supplied by an engine designed and manu- 
factured by Reaction Motors, Inc. This consists of four units, 
burning alcohol and liquid oxygen, each of which produces a 
static thrust of 1,500 lbs., or a total thrust output for the plane of 
6,000 Ibs. Power output is controlled by selection of the number 
of cylinders to be fired at one time. Thus the pilot can use 1,500, 
3,000, 4,500, or the full 6,000-lbs. thrust at his discretion. In the 
present design, a pressurized system is employed, with gaseous 
nitrogen used to force the liquid oxygen and alcohol into the 
burners. As a consequence, the craft fitted with the pressurized 
system can operate for only 2.5 min. at full 6,000-lbs. thrust, com- 
pared’ to 4.2 min. when equipped with a projected turbopump 
system. Top speed for the existing power unit is estimated at 
1,000 m.p.h. at 60,000 ft., instead of the 1,700 m.p.h. velocity at 
80,000 ft. for which the plane was designed. The rate of climb of 
28,000 ft. per min. with the present engine compares with 45,000 
ft. per min. planned for the turbo unit. 

Length of the airplane is 31 ft.; it measures 10 ft. 10 in. from 
ground to tailtop; wing span is 28 ft. The wing area is 130 sq.ft 
The unloaded weight of the plane, equipped with the turbine 
pump version, is 4,892 lbs., of which 526 lbs. is test equipment 
The rocket fuel weighs more than one and one-half times the 
weight of the empty plane—8,177 lbs. The overall weight of a 
fully loaded craft will be 13,069 lbs. Range will be a little more 
than 100 miles. 

Bell Aircraft’s contract calls for demonstration of the following 
minimum performance requirements: an 8g pull-out, at an in- 
dicated air speed not exceeding 500 m.p.h.; an 8g pull-out at 
minimum speed; proof of the specified endurance at rated thrust 
and take-off and climb to 35,000 ft. under its own power. Finally, 
it must respond satisfactorily to controls at a speed of Mach 
Number 0.8. The wings have an aluminum-alloy skin machined 
from solid stock, so as to permit a thickness at the butt of more 
than 1/2; in. while it tapers off to only slightly more than '/s in. at 
the tips. Overall, the plane is designed to stand a force of 189 


Unique Features Built Into XS-1. Aviation News, Vol. 6, No 
23, December 2, 1946, p. 12, illus. (Cf. preceding abstract. 


Chance Vought XF6U-1 Jet Propelled Fighter. United Air- 
craft Corp., Chance Vought Aircraft Div., Release, Recd. Novem- 
ber 29, 1946. 3 pp. 

The small size, light weight, sleek finish, and simple design that 
characterize the Chance Vought XF6U-1 Navy jet fighter hav: 
been realized primarily through the use of Metalite, a structural 
material consisting of two thin sheets of high-strength aluminum 
alloy bonded to a balsa-wood core. The new material has been 
utilized in the construction of the wings, fuselage, and tail sur- 
faces. It is intended to eliminate skin wrinkling and to make 
possible a saving in weight, since fewer internal reinforcing mem- 
bers, such as stiffeners, ribs, and bulkheads, are necessary. I 
addition, the material affords reduction in drag because sections 
can be molded as single units, thereby reducing the number oi 
external joints. 

Described by the Navy as in the ‘‘well over 500-m.p.h. class, 
the XF6U-1 is the first jet-propelled airplane built by Chan 
Vought Aircraft. It is 11 ft. 9 in. high, 32 ft. 10 in. long, has 
wing span of 30 ft. 2 in., a tricycle landing gear and droppat 
wing-tip fuel tanks. It is built for either carrier or land opera- 
tions, taking off from a carrier flight deck with the aid of a cata- 
pult and from a landing field with normal jet power. The West- 
inghouse jet unit, of a new design, is installed in the lower aft 


portion of the fuselage, the exhaust being ejected from the center- 
line of the airplane below the tail cone. Air-intake scoops ar 
built into the leading edge of the wing on either side of the 
fuselage. 

North American “XFJ-1 Jet Propelled Shipboard Fighter. 
North American Aviation, Inc., Release, November 27, 1946 
2 pp. 

The new XFJ-1 represents North American’s initial entry into 
the field of jet-propelled military aircraft. Powered by a General 
Electric jet engine of new design, it is built for carrier and land 
operations, taking off from a carrier flight deck with the aid of a 
catapult and from a landing field with normal jet power. The 
single-engine, single-seat, low-wing monoplane with short stubby 
wings is reported to be the first American jet fighter to employ a 
single straight ram duct with its entrance in the nose of the air- 
plane. The air intake, engine, and fuel tanks are enclosed within 
the airplane, which has thin, high-speed, laminar-flow wings. 
Another characteristic of the XFJ-1 is the high vertical stabilizer 
with 10° dihedral, which places the tail assembly up out of the 
wing shock wave area at high speeds. The airplane has tricycle 
landing gear and droppable wing-tip tanks. The height of the 
XFJ-1 is 14 ft. 6in.; wing span, 38 ft. lin.; length, 33 ft. 7 in. 

Navy Reveals Two New Jet Fighters. Aviation News, Vol. 6, 
No. 22, November 25, 1946, p. 9, illus. The Chance Vought 
XF6U-1 and the North American XFJ-1. (Cf. two preceding 
abstracts. ) 

Consolidated Vultee B-36. Consolidated Vultee Aircraft Corp., 
velease, Recd. November 8, 1946. 6 pp. 

The Army Air Forces released additional details concerning the 
B-36, including for the first time a bomb-load comparison with 
the B-29. At reduced range, the B-36 can carry 36 tons of bombs, 
more than three times as many as the B-29 can carry for the same 
distance. The plane is 163 ft. long, 47 ft. high, has a wing span of 
230 ft., and a maximum speed of over 300 m.p.h. The wing tanks 
hold 21,116 gal. of gasoline and 1,200 gal. of oil. The 4-section 
bomb bay has a volume of 12,300 cu.ft. 

The wing, with an area of 4,772 sq.ft., incorporates an N.A.C.A. 
laminar-flow airfoil and is mounted slightly forward of the mid- 
point of the fuselage. The horizontal tail surfaces cover an area 
of 978 sq.ft.; the vertical tail surfaces, 542 sq.ft.; and the six 
flaps, 519sq.ft. Total area of the fuselage skin is 5,635 sq.ft. The 
bomber has a volume of 17,724 cu.ft. The pressurized forward 
and aft cabin space totals 3,924 cu.ft. Extending the length of the 
entire bomb-bay section, on the left side of the fuselage below the 
wing, is a pressurized magnesium communications tunnel 85 ft. 
long and 2 ft. in diameter. This tunnel connects the forward and 
aft cabins and is provided with a 4-wheel scooter by which crew 
members travel from cabin to cabin. Nearly 27!/: miles of wiring 
are required in the electrical system. Largest of the plane’s 300 
electric motors is the 16-hp. motor that drives the hydraulic 
system pump. Smallest is a '/s-hp. motor that opens and closes 
the carburetor air-filter door. 

The craft is powered by six Pratt & Whitney 28-cylinder, 
pusher-type engines developing a total of 18,000 hp., which are 
mounted on the trailing edge of the wing. Each engine turns a 
19-ft. Curtiss electric reversible-pitch, hollow steel-bladed pro- 
peller, provided with thermal anti-icing equipment. The B-36 is 
also provided with wing and tail anti-icing and blister defrosting 
of the heated-surface type. The use of two superchargers on each 
engine, together with pressurized cabins, enables the B-36 to 
attain a ceiling of 40,000 ft. The fundamental factor that influ- 
enced the selection of the pusher-type engine and nacelle was the 
desire to preserve a smooth airflow over the wing. Nacelle loca- 
tion in the aft portion of the wing also reduces the external nacelle 
drag, with a corresponding increase in range using the same fuel 
and weight. Directional stability of the plane likewise is im- 
proved by use of pusher-type nacelles. Each engine weighs about 
3,500 Ibs. and each complete power-plant installation weighs 
approximately 6,500 lbs. 

A new type of landing gear will be used on production models. 
Eight 56-in. wheels will be placed on the main landing gear in- 
stead of the two 110-in. wheels as on the experimental bomber 
now undergoing flight tests. The eight comparatively small 
wheels, arranged in 4-wheel trucks, will distribute the bomber’s 
total weight of 278,000 lbs. over a much greater area than the two 
single wheels. 

The First Jet Flying-Boat Fighter. The Aeroplane, Vol. 71, No. 
1850, November 8, 1946, p. 531, illus. 

The Saunders-Roe SR/A1, powered by two Metro Vickers F2/4 
axial-flow jet engines, is a single-place aircraft with a 
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cabin, semiretractable wing floats, and pilot-ejection equipment. 
A Saunders-Roe mooring hook enables the pilot to pick up moor- 
ings without leaving the cockpit. It is stated that all fighter re- 
quirements are met and that the necessity of providing water 
clearance for propellers is eliminated. 

The SaroSR/Al. Flight, Vol. 50, No. 1976, November 7, 1946, 
p. 497, illus. (Cf. preceding abstract.) 

Curtiss-Wright CW-32 Cargo Transport. Curtiss-Wright Corp., 
Release, November 19, 1946. 3 pp. 

The four-engined cargo airplane designated the CW-32 is capa- 
ble of carrying 25,000 Ibs. a distance of 1,500 miles, or 20,000 lbs. 
for 2,500 miles without refueling. It weighs 80,000 lbs. when 
fully loaded and has a maximum cruising speed of 270 m.p.h. at 
25,000 ft. It is reported that the airplane will operate at a direct 
cost of less than five cents per ton-mile. It has a total cargo 
volume of 4,000 cu.ft. in a compartment 59 ft. long, 9 ft. wide, and 
from 7 to 9 ft. high. An optional tail-opening arrangement, 
whereby the entire aft end of the fuselage may be raised, will per- 
mit full cross-section end loading of large articles, such as auto- 
mobiles, motor trucks, industrial machinery, and other items too 
bulky to be loaded through the side entrances. Automatic tem- 
perature control through use of both heating and refrigerating 
equipment will permit carrying of all types of perishables and 
other items requiring constant temperature. The pilot’s cabin is 
to be pressurized and special attention is given to crew comfort 
and convenience for long flights. Power for the CW-32 is to be 
supplied by four R-1820 Wright Cyclone engines with exhaust- 
driven turbosuperchargers. It is to be equipped with Curtiss 
electric reversible propellers with automatic propeller synchroni- 
zers as Standard equipment. 

Northrop Tri-Motor “Pioneer.’? Aero Digest, Vol. 53, No. 4, 
November, 1946, p. 81, illus. (Cf. AER 11/46: 31.) 

Northrop Pioneer is Trimotor Workhorse. Aviation, Vol. 45, 
No. 11, November, 1946, p. 67, illus. (Cf. AER 11/46: 31.) 

The Aeroplane Aircraft Industry Review. The Aeroplane, Vol. 
71, No. 1851, November 15, 1946, pp. 573-587, illus. Illustra- 
tions, three-view drawings, and brief specifications of 52 current 
and projected British aircraft. 

Today’s British Transports. Flight, Vol. 50, No. 1977, Novem- 
ber 14, 1946, pp. 532-537, illus. Includes a table of specifications. 

Avro XIX. Roy Cross. Air Reserve Gazette, Vol. 1, No. 6, 
November, 1946, pp. 5-7, illus. 

The Avro XIX service-type aircraft was converted to com- 
mercial use and changes were made in the cabin-lighting equip- 
ment, baggage space, and pilot’s compartment. Important 
specifications are listed. 

Tricycle Undercarriage for Hermes IV. Handley Page Bulle- 
tin, Vol. 12, No. 140, October, 1946, pp. 2, 3, illus. A bricf review 
of the specifications, with particular attention given to the landing 
gear. 

Flying Boats for Empire Routes; B.O.A.C. Conversion of 
Sunderland III. Modern Transport, Vol. 56, No. 1443, November 
9, 1946, pp. 7, 24, illus. 

A New Four Motor Transport. The Aeroplane, Vol. 71, No. 
1847, October 18, 1946, p. 435, illus. 

A brief description of the new (British) General Aircraft Uni- 
versal Transport, high-wing cantilever monoplane, which pro- 
vides seats for 60 passengers and a freight compartment. Power 
is supplied by four Bristol Hercules 260 engines driving four- 
bladed, constant-speed, feathering and braking propellers, each 
14 ft. in diameter. 

Swedish Concern Unveils Postwar Civil Planes (Saab 90 and 
91). Aviation, Vol. 45, No. 11, November, 1946, pp. 70, 71, 
diagrs. (Cf. AER 11/46: 32.) 

British Military Aircraft. Flight, Vol. 50, No. 1977, November 
14, 1946, pp. 523-531, illus. Design and performance characteris- 
tics are briefly discussed and tabulated. 

Tropical Tests of Fairey ‘Firefly’? MK. IV. Aircraft. Engineer- 
ing, Vol. 162, No. 4217, November 8, 1946, p. 436. (Cf. AER 
11/46:31.) 

Consolidated Vultee All-Metal Liaison Plane. Consolidated 
Vultee Aircraft Corp., Release, Recd. November 15, 1946. 6 pp. 

Built for a variety of jobs, the Consolidated Vultee L-13 will 
be adaptable for observation, communication, and photographic 
service. Its cabin can be converted into an ambulance, with space 
for two litter patients, an attendant, and a pilot. Wire laying, 
courier service, artillery spotting, supply dropping, aerial pickup, 


and light cargo trahsportation are other jobs the plane can handle. 
Skiis can be installed in place of wheels or the landing gear can be 
replaced by floats. Length of the plane is 31 ft. 9in.; wing span, 
40 ft. 5.5 in.; and height, 8 ft.5in. Gross weight is 2,900 lbs. and 
useful load is 1,012 Ibs. 

Several features distinguish the L-13 from previous types of 
liaison planes. Wing panels can be folded back to facilitate rapid 
ground movement. Without having its propeller removed, it can 
also be towed by another plane, glider fashion, up to speeds of 
150 m.p.h., and then released in flight to proceed under its own 
power. The wing is a two-spar type of all-metal riveted con- 
struction and is covered with aluminum-alloy sheet. A leading- 
edge subassembly is attached to the front spar. The folding 
operation is accomplished by removing the front spar-attaching 
bolts, permitting the wing panels to rotate, with the leading edge 
down, about a line through the rear spar-attaching fitting and the 
wing lift-strut fitting. Each wing panel is equipped with a large 
trailing-edge flap of the slotted type. The flap, which has an area 
of 25 sq.ft., extends from the inboard end of the aileron to the 
fuselage. Each flap is 11 ft. in length, with a chord of 27 in., and 
extends 45° down. 

With flaps extended and with full power, the L-13 can take off 
in only 230 ft., and can land in only 227 ft. at 43.5 m.p.h. In 
order to clear a 50-ft. obstacle, the take-off distance is 470 ft. and 
landing distance 482 ft. The elevator has an angular movement 
of 25@up and 20° down. A feature of the stabilizer is its location 
in a higher plane than on conventional light aircraft. Its position 
through the mid-section of the fin facilitates folding of the wings 
and protects the assembly from damage during towing operations. 
Double-slotted ailerons with a fixed auxiliary airfoil are incorpo- 
rated in the wing. These consist of a single spar with diagonal 
torque ribs and are fabric covered. The fuselage consists of two 
sections fastened together by bolts. 

The L-13 is equipped with a 245-hp. Franklin 0-425-5 engine, 
with a two-blade, controllable-pitch propeller, electrically 
operated. With that power plant the plane has a maximum speed 
of 115 m.p.h., cruises at 92 m.p.h. and, with a 46-gal. fuel tank, 
has a range of 368 miles. By adding an auxiliary tank, a pilot can 
increase the range to 750 miles. Service ceiling is 15,000 ft. 


Three-view drawing of the Consolidated-Vultee L-13 all-metal 
liaison plane. 
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Convair Model L-13 Has Folding Wings. Aviation News, 
Vol. 6, No. 23, December 2, 1946, p. 25. (Cf. preceding abstract. 

Away with Crew Room Blues. A. F. Hailey. Air Reserv 
Gazette, Vol. 1, No. 6, November, 1946, pp. 8, 9, illus. (Cf. AER 
7/46:37.) The Percival Prentice elementary trainer. 

Fokker Producing Personal Four-Placer (F.25 Promotor). 
Aviation, Vol. 45, No. 11, November, 1946, p. 72, diagr. (CI 
AER 12/46:45.) 

Nord 1200 Norecrin. Air Reserve Gazette, Vol. 1, No. 6, No- 
vember, 1946, p. 31, illus. Brief information about the military 
liaison and civilian versions. 

The S.N.C.A. du Centre NC-840. The Aeroplane Spotter, Vol 
7, No. 175, November 16, 1946, p. 272, illus. A brief description 
of the French NC-840 personal airplane built by the Société 
Nationale de Constructions Aéronautiques du Centre. 

Higher Performance Is Quoted for Chum. Aviation News, 
Vol. 6, No. 22, November 25, 1946, p. 14, illus. Revised per- 
formance figures for the Aeronca Chum personal plane. 

The Bonanza. Leighton Collins. Air Facts, Vol. 9, No. 11, 
November, 1946, pp. 20-38, illus. A pilot’s report on the flying 
characteristics of the Beechcraft Bonanza, with a tabulation of 
the costs in business or pleasure operation. 

The Fairchild F-11 Husky. The Aeroplane Spotter, Vol. 7, No 
174, November 2, 1946, pp. 261, 262, illus. 

Mallard Amphibian Presented by Grumman. Aviation, Vol 
45, No. 11, November, 1946, p. 66, illus. (Cf. AER 12/46:%5. 

Stinson Reveals 1947 (150) Voyager; Latest Version of Four- 
Placer Is Deluxe Combination Personal Plane or Light Cargo 
Hauler. Aviation, Vol. 45, No. 11, November, 1946, p. 68, illus. 

Dallas Firm Grooms Four-Seater (Weatherly-Campbell Colt). 
Aviation, Vol. 45, No. 11, November, 1946, p. 69, illus. (Se« 
AER 11/46:32.) 

The Smaller Civil Types. Flight, Vol. 50, No. 1977, November 
14, 1946, pp. 538-540, illus. 

Handling Notes. D.A.S. McKay. Aeronautics, Vol. 15, No 
4, November, 1946, pp. 90-92, 95, 96, diagrs. 

The performance qualities and general characteristics are sum- 
marized for four British light airplanes: the Auster Autocrat, 
Miles Magister, de Havilland Tiger Moth, and Percival Procto: 
V 


Miles Gemini. Aeronautics, Vol. 15, No. 4, November, 1946, 
p. 75, illus. Some specifications of the Miles M65 four-seater 
cabin monoplane. 

De Havilland Chipmunk. William Green. Air Reserve Ga- 


zette, Vol. 1, No. 6, November, 1946, 
9/46:40.) 


p. 12, illus. (Cf. AER 
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The Case for the Tailless Aircraft. G. H. Lee. The Row 
Aeronautical Society, Journal, Vol. 50, No. 431, November, 1946, 
pp. 872-887, figs. 

The writer presents the case that can be made for the tailless 
aircraft on the grounds of improved performance and operational 
suitability, and states his conclusions regarding the best layouts 
for the long-range and short-range types. Performance advan- 
tages claimed for the Rider-Plane version, all-wing version, and 
high-speed jet-propelled aircraft are set forth. The main opera- 
tional advantages claimed are enumerated. 

“Spearhead” Airliner. Flight, Vol. 50, No. 1976, November 7, 
1946, pp. 498a, 498b, illus. A conception of tailless air liners of 
the future with swept-back wings and powered by four gas- 
turbine units operating pusher propellers. 

Supersonic Speeds? Franklin D. Walker. Army Ordnance, 
Vol. 31, No. 159, November-December, 1946, pp. 238, 239, illus. 

Problems involved in reaching aircraft speeds greater than 
that of sound are outlined. Some characteristics of the Bell XS-1 
aircraft, developed for supersonic speed tests, may further their 
solution. Comments are made about ram-jet experiments and 
the possibility of using atomic energy as a source of power. 

The Case for the All-Wing Principle. A. James Payne. Indian 
Aviation, Vol. 30, No. 7, July, 1946, pp. 164-166. 

Military Aircraft Tomorrow. Flight, Vol. 50, No. 1977, 
November 14, 1946, pp. 518, 519, illus. Some comments on 
possible British developments in the near future. 

Notes on Small Aircraft Fuselage Design. Richard G. Naugle. 
Western Flying, Vol. 11, November, 1946, pp. 22, 23, 54, illus. 

In designing a low-drag fuselage, arbitrarily assuming that the 
angle of incidence can be equal to the angle of attack at cruising 


speed and measuring it from the thrust line, normal seat inclina- 
tion, or an arbitrary fuselage reference line, can lead to fuselage 
attitudes causing considerably more than the minimum calculated 
drag. The angle of incidence and attitude of the fuselage should 
preferably be such that the minimum fuselage drag will occur at 
or below cruising speed. The effects of canopy design and rear 
fuselage shape on drag are considered. 

Cabin Pressurization Units. Aero Digest, Vol. 53, No. 5, 
November, 1946, pp. 75-77, 167, illus. Details of the construc- 
tion and operation of the AiResearch cabin supercharger and its 
components. 

Design Development of the McDonnell FD-1 Phantom. 
Kendell Perkins. Aviation, Vol. 45, No. 11, November, 1946, 
pp. 40-48, illus. 

Particulars are given about the development of the Navy’s 
first all-jet aircraft. Design policies decided on at an early stage 
in development of the FD-1 Phantom were: first, that it was to be 
designed on a conservative basis, except for the engines and 
special features dictated by their use; second, that, when a close 
decision arose between a design that was simple to build, operate, 
and maintain and one that was more complicated although some- 
what more efficient on paper, the simple one would generally be 
chosen. The military requirements for the aircraft are out- 
lined. 


McDonnell FD-1 Phantom jet temperatures and velocities. (See 
“Design Developments of the McDonnell FD-1 Phantom.”’) 


The De Havilland Dove and S.N.C.A.S.0. SO-94. James Hay 
Stevens. Air Reserve Gazette, Vol. 1, No. 6, November, 1946, 
pp. 10, 11, illus. 

The characteristics of the SO-94 feeder-line aircraft, the con- 
struction of which was begun during the German occupation by 
the Société Nationale de Constructions Aéronautiques du Sud- 
Ouest, are compared with those of the de Havilland Dove. 

Short Sturgeon. Flight, Vol. 50, No. 1973, October 17, 1946, 
pp. 422-426, illus. 

The design, structure, and performance of a new British carrier- 
based aircraft are reviewed. To make it possible to fold a 60-ft. 
wing down to 20 ft., an oblique hinge-type fold is used. Other 
features incorporated to make the aircraft suitable for operation 
from carriers include the provision of a good field of view forward 
and downward from the pilot’s seat, accelerator and arresting 
equipment, and provision for rocket-assisted take-off. A uni- 
directional initial shock absorption characteristic built into the 
main landing-gear legs enables “drop” landings to be made with- 
out damage. 

The Navy’s Latest. 7’he Aeroplane, Vol. 71, No. 1847, October 
18, 1946, pp. 443-448, illus. (Cf. preceding abstract.) 

Control of Pressure. M. Fermoy. Aeronautics, Vol. 15, No. 4, 
November, 1946, pp. 136, 139, 140, diagrs. 
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N 1841, two years before the first telegraph line was installed 
in this country, and when there were but 27 states in the 
Union, John August Roebling was inspired with the idea of 
making a new kind of rope of unheard of strength and flexi- 
bility. His confidence in his idea caused him to risk everything 
he had on the development of his new rope. 
How much is his confidence worth to Industry today, which 
couldn’t turn a wheel without the modern wire rope? 
Today, the John A. Roebling’s Sons Company invests much time, effort and money in 
the development of improved products to keep alive the confidence of its many customers. 
Roebling values this confidence as its greatest asset. That’s why it offers you the great- 
est value for every dollar you invest . . . in any Roebling product 


NOW ...STRATOCORD FOR ACCURATE HIGH-ALTITUDE CONTROL 


You expect certain “musts” in a control cord 
—strength, small diameter, flexibility, absence 
of constructional stretch, fatigue resistance. 
But today’s new altitudes have created still 
another .. . high co-efficient of expansion. The 
answer...the control cord with a// the “‘musts” 
is Roebling’s new “‘Stratocord.” 

At high levels where low temperatures pre- 
vail, the duralumin airframe contracts more 


than ordinary steel control cord. The result has 
alway been sagging cords, sloppy controls. The 
solution was a special steel alloy. 

Test after test was made. Now, the contrac- 
tion and expansion of airframe are practically 
synchronized, flight controls remain taut, sen- 
Sitive, instantly responsive. 

Writetodayforfullinformation on Roebling’s 
new, improved control cord...‘‘Stratocord.” 


Aircord Division 
JOHN A ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 


Manufacturers of Wire Rope and Strand « Fittings * Slings * Screen, Hardware 


and Industrial Wire Cloth « Aerial Wire Rope Systems « Hard, Annealed or Tempered 


High and Low Carbon Fine and Specialty Wire, Flat Wire, Cold Rolled Strip and 
Cold Rolled Spring Steel + Ski Lifts « Electrical Wire and Cable * Suspension 
Bridges and Cables « Aircord, Aircord Terminals and Air Controls « Lawn Mowers 


ROEBLIN 
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The features of the cabin air-pressurization system being used 
for the majority of British aircraft designs are described. 

Cargo Release Mechanisms. I. W. L. Spielman and A. D. 
Neal. Aero Digest, Vol. 53, No. 5, November, 1946, pp. 82, 83, 
121, diagrs. 

Large articles of cargo must often be carried outside the air- 
craft structure, particularly in emergency shipments. Devices for 
attaching the cargo to the aircraft and releasing it during flight 
range from simple supports, joined by pins that can be withdrawn 
by pneumatic or hydraulic pressure, to complex mechanisms 
actuated by explosive cartridges or electrical blasting caps. The 
various types are evaluated and compared. 


Airports and Airfields 


Low-Cost Lighting System for Airports. D. W. Onan & Sons 
Inc., Release No. 159, Recd. December 4, 1946. 7 pp., illus. 

The Onan 3CK airport floodlighter is a self-contained unit. A 
3,000-watt, 115-volt, a.c. electric generating plant and three 1,000- 
watt floodlights, plus an obstruction light, are complete in one 
assembly, mounted on a two-wheel, rubber-tired trailer. A type 
CK air-cooled gasoline engine is the prime mover for the generat- 
ing plant. The 12-volt d.c. power supply may be utilized in 
emergency as a booster for small aircraft. Four receptacles on 
the control panel provide 115-volt, a.c. power for electric drills, 
metal cutters, and similar tools used for on-the-field repair work. 

Flying-Boat Mooring Buoy; Saunders-Roe Development. 
Modern Transport, Vol. 56, No. 1444, November 16, 1946, p. 5, 
diagr. It is intended for use with an automatic pickup hook 
located on the keel of the flying boat. 


Avigation 


Pressure Pattern Navigation; Isobar Flying, The Modern 
Trend. Jennings B. Beran. The Log of Navigation and Aviation, 
Vol. 4, No. 7, November, 1946, pp. 10-13. 

How Blows the Wind? Robert N. Buck. Air Facts, Vol. 9, 
No. 12, December, 1946, pp. 18-24, diagr. A simplified explana- 
tion of pressure-pattern navigation. 


Bibliography 


Reports and Memoranda Published Between July 1, 1945 and 
June 30, 1946 (Nos. 1951-2050). Gt. Brit., Aeronautical Research 
Council, Reports and Memoranda No. 2050, June, 1946. 5 pp. 
British Information Services, New York. $0.30. An unpriced 
numerical list of 98 Reports and Memoranda. 


Biography 


Britain’s Test Pilots. XV—Sydney Albert Thorn, Chief Test 
Pilot, A. V. Roe & Co., Ltd. John Yoxall. Flight, Vol. 50, No. 
1976, November 7, 1946, pp. 500-502, illus. 


Business and Finance 


These Are the Export Markets. Raymond L. Hoadley. Avia- 
tion, Vol. 45, No. 11, November, 1946, pp. 82, 83, illus. 

A survey of the foreign-trade prospects for the sale of U.S. 
airplanes, engines, and accessories outlines the market in Latin 
America, and indicates that longer-term prospects for American 
aeronautical exports are to be found in Europe and the Far East. 
Competition is to be expected from British aircraft constructors 
who are planning to develop the Latin-American market. 

The Stinson Distribution Plan. Franklin M. Reck. Aero 
Digest, Vol. 58, No. 5, November, 1946, pp. 48-45, 162, illus. 

The Stinson Division of Consolidated Vultee Aircraft Corpora- 
tion adopted a sales and service plan whereby approved dealers 
must have met certain qualifications. Cooperation is extended to 
them in improving facilities, estimating sales, cultivating individ- 
ual and fleet-sales prospects, and rendering service to the buyer. 
The factory sales organization and its work are described. 

The Personal Airplane, Its Market, Design and Utility. I. 
Peter Altman. Automotive and Aviation Industries, Vol. 95, No. 
10, November 15, 1946, pp. 22-31, figs., tables. 

A market survey based on an analysis of statistical data re- 
leased by Government agencies, design data released by manu- 


facturers, and interviews with owners, operators, and manufac- 
turers of personal airplanes. 

Air Industrial Planning in the Postwar Period. B. W. Childlaw 
and E. W. Rawlings. Mechanical Engineering, Vol. 68,.No. 11, 
November, 1946, pp. 971-975, illus. 

The highlights of a comprehensive report covering the in- 
dustrial aspects of the postwar air program, which was sub- 
mitted in October, 1945, to the Senate Military Affairs Commit- 
tee, are discussed. After a brief statistical sketch of aircraft pro- 
duction in World War II, various phases of industrial planning for 
the future are considered: the research and development pro- 
gram, the importance of maintaining aircraft-industry organiza- 
tion, the reserve of production facilities and resources, joint pre- 
paredness plans of the Air Forces and the industry; coordination 
with other industries, airplane engine production, and the pro- 
duction history of the P-47. 

Allis-Chalmers Annual Review 1945. Allis-Chalmers Manu- 
facturing Co., Catalog, 1946, 72 pp., illus. 

Included in an extensively illustrated review of the activities 
and products of Allis-Chalmers Manufacturing Company in 1945 
is a section outlining the company’s contributions to aviation in 
that year and during the war. Among these were the manufac- 
ture for the Army and Navy of British de Havilland turbojet 
engines, the advancement of the company’s own designs of gas 
turbines, the production of more than 100,000 turbosuperchargers 
for aircraft use, and a wide variety of electrical power and control 
equipment for aeronautical laboratories and wind tunnels. Ex- 
tensive research work in gas turbines and stress analysis also was 
carried out. 

British Suppliers of Aircraft Materials, Parts and Accessories. 
The Aeroplane, Vol. 71, No. 1851, November 15, 1946, pp. 595- 
605, illus. About 350 companies are listed under 16 classifica- 
tions. There is an alphabetical index to companies. 


Control Systems 


Thermal Expansion of Cables. H.C. Boynton and H. J. God- 
frey. Aero Digest, Vol. 53, No. 5, November, 1946, pp. 92, 95, 
107, 108, 111, figs. 7 references. 

The differences between the thermal expansion properties of 
steel control cables and the aluminum-alloy structure of the air- 
plane, caused by the wide temperature changes involved in high- 
altitude flight, can be compensated for by using a control cable 
having a coefficient of expansion nearly equal to that of the alumi- 
num alloys. Reference is made to a steel containing carbon, 
nickel, manganese, and chromium which has a coefficient of ther- 
mal expansion closely approaching that of aluminum alloys used 
in aircraft structures and meeting the other specifications for 
strength, elongation, ductility, and other properties. The fabri- 
cation of cables from that material is explained, as well as the 
tests to which it was submitted, the testing apparatus used, and 
the results obtained. Experiments to determine the thermal ex- 
pansion properties of other alloys of steel and aluminum are de- 
scribed. 
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Illustration Courtesy John A. Roebling’s Sons Company 
Expansion properties of type 304 stainless-steel cables compared 


with the average expansion values of three aluminum alloys. (See 
“Thermal Expansion of Cables."’) 
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The Mechanism of the Hydraulic Servo Control. H. G. Con- 
way. The Aeroplane, Vol. 71, No. 1851, November 15, 1946, pp. 
569-572, diagrs. 

Consideration is given to design problems and fundamentals of 
servomechanisms in which the movement of the pilot’s control is 
exactly reproduced at the control surface involved; with a more or 
less fixed degree of forced multiplication. The main problems at 
present appear to be whether or not the controls should have 
“feel,” that is, be reversible, and to design a method for over- 
riding or disconnecting the controls upon failure of the hydraulic 
system. The problems of “feel’’ and emergency operation are not 
considered to have been solved satisfactorily by the existing sys- 
tems described. 


Education and Training 


Preparing for an Airline Pilot Job. Charles A. Selby. Air 
Facts, Vol. 9, No. 11, November, 1946, pp. 39-42. 


Electrical Equipment 


Effects of Thermal Characteristics of Aircraft Generators on 
Load Analysis. Stanley Rogers. Electrical Engineering, Vol. 65, 
No. 12, December, 1946, Transactions, pp. 819-824, figs. 

The elaborate electrical systems in modern long-range aircraft 
have made accuracy of generator-load analysis more important 
than ever before. A more precise evaluation of the adequacy of 
proposed generating equipment can be made by averaging ex- 
pected loads over several different periods which are chosen on 
the basis of the generator’s thermal characteristics. These 
averages are compared graphically with curves that show the 
maximum overloads generators can tolerate without damage 
Methods of estimating the permissible overload curve are out- 
lined. 

A Special Generator for the “Flying Fortress.” J. H. Walke: 
and A. T. Stretton. The Engineer, Vol. 182, No. 4739, November 
8, 1946, pp. 413, 414, illus. 

An induction alternator for counterradar equipment was de- 
signed and manufactured together with the associated control 
gear by the British Thomson-Houston Company Ltd., Rugby, 
England. 

Checking Electrical Assemblies. W. R. Mahoney. Aero 
Digest, Vol. 53, No. 5, November, 1946, pp. 84, 168, illus. 

Procedures for facilitating the assembly, inspection, and in- 
stallation of electrical equipment are outlined. In the prepara- 
tion of operation sheets for major assemblies and subassemblies of 
cables and wiring, demonstration boards were constructed on 
which were mounted samples of wiring and connections, detailing 
the proper assembly sequence and required quality standards 
Photographs of the demonstration boards were incorporated in 
instruction manuals. 


Engine Parts and Accessories 


An Electron-Microscope Study of Used Nitrided-Steel Piston 
Rings. Thomas P. Clark and Walter A. Vierthaler. U.S., 
N.A.C.A., Technical Note No. 1132, September, 1946. 42 pp., 
figs., tables. 19 references. 

Studies of surface films and coatings generated on piston rings, 
bearings, and other rubbing parts of aircraft engines during their 
operation are being conducted at the N.A.C.A. Cleveland labora- 
tory in an attempt to identify their composition, their grain 
structure, and the mechanism of their formation. This informa- 
tion should aid in the choice of alloys best suited for rubbing parts 
A determination of the method of formation is a preliminary step 
to a possible synthesis of pretreated surfaces having the desirable 
characteristics imparted by run-in. 

A critical study of the altered surface layers found on nitrided- 
steel piston rings run in nitrided-steel cylinder barrels was con- 
ducted to determine the physical and chemical characteristics of 
the altered layers and the mechanism by which these coating 
layers were formed. The electron microscope was used for the 
examination of areas that heretofore could be studied only by 
electron and X-ray diffraction. The light microscope was used to 
study gross microstructures and oxidation-color patterns. The 
following information was obtained as a result of the investiga- 
tion: (1) The running faces of nitrided-steel piston rings smeared 
during engine operation and a metallic layer that consisted of a 


virtually amorphous crust with an underlayer of finely fragmented 
crystals was deposited on the ring face. (2) The granular portion 
of the coating layer had chemical properties similar to those of 
an underlying nitrided steel but the vitreous top layer had a 
high resistance toward oxidation and corrosion. (3) The smooth 
portion of the coating was apparently formed by a melting and 
flowing of the surface as a result of friction-developed tempera- 
tures; the granular portion of the coating was apparently formed 
by a fragmentation and subsequent smearing of the strained sur- 
face crystals as a result of elevated temperatures and high sur- 
face pressures. 

Standard Procedures for Rating and Testing Multistage 
Axial-Flow Compressors. U.S., N.A.C.A., Technical Note No. 
1138, September, 1946. 57 pp., figs. 10 references. 

The N.A.C.A. Subcommittee on Compressors appointed a 
group to establish a standard procedure for rating and testing 
multistage axial-flow compressors. In the past, axial-flow com- 
pressors have been rated and tested insofar as practical, in accord- 
ance with the standard procedures for rating and testing centrif- 
ugal compressors, but those procedures have often proved un- 
suitable for axial-flow types because of the fundamental differ- 
ences in design and application. The group makes recommenda- 
tions concerning the standardization of the test equipment, the 
instrumentation, the test procedure, the data to be taken, and 
the preparation of the data. The recommendations involve two 
types of equipment: (1) equipment using an external drive for 
the compressor, and (2) equipment in which the compressor is an 
integral part of a gas-turbine engine, jet propulsion engine, or a 
composite power plant. Derivations of important equations are 
set forth in an appendix. Air charts are obtained from ‘Gas 
Turbine Gas Charts” by A. Arorosi. 

A New Variable Delivery Pump. he Aeroplane, Vol. 71, No. 
1847, October 18, 1946, p. 454, illus. 

A new Munro helical variable-delivery pump features an alter- 
native arrangement of the twin meshing rotors. In one design the 
pitch of the thread increases progressively along the rotor, and 
in the other the rotor thread is of constant pitch with the depth 
of cut varying progressively from a minimum at the inlet end to a 
maximum at the outlet end. The metering sleeve permits infinite 
variation of the volume delivered. 

Special Bearings for XR-7755 Engine. S.A.F. Industries, 
Inc., Release, Reed. December 4, 1946. 1 p. 

Application of antifriction bearings to the sphered crankshafts 
of the new 5,000-hp. X R-7755 is reported to mark the first use of 
this type in engines of such large size. The special crankshaft 
bearings are cylindrical roller bearings whose bores are sphered to 
fit the engine’s sphered crankshaft. One ft. in diameter, and 
slightly more than | in. wide, each bearing weighs less than 15 
lbs., but they can take instantaneous peak loads approximating 
100,000 Ibs. Mounting of the bearings on the crankshaft’s 
sphered seat eliminates the need for locking devices to hold the 
bearing in position and considerably aids the attainment of a 
favorable ratio of engine power to weight. The sphered bearings 
separate the four nine-cylinder banks of the 6,050-lb. engine while 
standard cylindrical bearings are located at the front and rear of 
the four-throw crankshaft. S.K.F. Industries, Inc., also supplied 
accessory bearings for the X R-7755, including a special propeller 
thrust ball bearing split in half to permit the use of more balls. 

Stromberg Injection Carburetor for Small Planes. Bendix 
Products Division, Bendix Aviation Corp., Release, Reed. Novem- 
ber 29, 1946. 2 pp. 

The Stromberg P.S. Series injection carburetor makes available 
to private fliers and other users of small planes the advantages of 
the larger Stromberg injection carburetors. The new carburetor 
is load compensating, modulating the fuel feed for full throttle, 
cruising, and idling operations. The fuel flow is automatically 
reduced to idling requirements when the throttle valve is moved 
into the idling position and stopped entirely when the manual 
mixture control is moved into the idle cutoff position, but the 
system remains full of fuel. The P.S. 5CD Series has automatic 
compensation for temperature and altitude effects. 

The Napier Ducted Cooling Spinner. The Aeroplane, Vol. 
71, No. 1850, November 8, 1946, pp. 535, 536, illus. (Cf. AER 
12/46:49.) 

A Fool-Proof Throttle Box. Handley Page Bulletin, Vol. 12, 
No. 140, October, 1946, p. 6, diagr. 

A throttle-control device invented by Handley Page, Ltd., 
features an “instinctive” operating cycle in which the stages that 
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bring about the change of reversible-pitch propellers from posi- 
tive thrust to an increasing negative thrust are all associated with 
the instinctive backward movement of the pilot’s throttle-control 
levers when decelerating the plane. An interlocking arrangement 
makes it necessary to reduce the engine speed to the slow-running 
position during the period of pitch change, preventing over- 
running of the engine. A visual indication of the pitch setting is 
provided. 


Engines—General 


Compounding Aircraft Engines. W. O. Meckley and L. J. 
Fischer. Aviation, Vol. 45, No. 11, November, 1946, pp. 50-52, 
illus. 

Development of the type of power plant in which an exhaust 
turbine is compounded with a reciprocating engine has reached 
the stage where test data of various combinations of turbine and 
piston engines have been made available to check theoretic 
studies and to give assurance to the potentialities of compound- 
ing the piston engine. How obstacles that have prevented the 
earlier use of this engine-turbine principle are being overcome is 
described. Curves showing the characteristics of compounded 
engines are presented. These were prepared from analytic studies 
but the relative magnitudes were verified by test-stand data. 
The article is confined to a discussion of the type of power plant 
in which the power from the exhaust-driven turbine is returned 
to the engine crankshaft. 


A Short History of German Jet Propulsion Development, 
1929-1945. The Aeroplane Spotter, Vol. 7, No. 174, November 2, 
1946, pp. 258-260, illus. 


Design Trend of Aircraft Exhaust Systems. Ralph L. Haver 
and Harry A. Goodin, Jr. Automotive and Aviation Industries, 
Vol. 95, No. 10, November 15, 1946, pp. 40-42, 92, illus. The 
design of exhaust systems for reciprocating and reaction propul- 
sion engines. 

Trends in Aircraft Engines. Robert Insley. Western Flying, 
Vol. 26, No. 11, November, 1946, p. 42. 

Small engines are becoming larger whereas large engines are 
not only expanding but changing character entirely, as in the case 
of the gas turbine. The enthusiasm for jets and turbines, while 
thoroughly justified, may perhaps have been too exclusive and 
for routine, long-range operations, the turbine-compounded pis- 
ton engine may merit more serious consideration than has been 
apparent recently. Although the problem of power plants for 
small airplanes in recent months has been primarily one of the 
production capacity, there have been engineering advances that 
fall into three general classifications: power increase, weight 
reduction, and cost reduction. It is stated that little improve- 
ment has been noticed in specific power output except in cir- 
cumstances that permit higher shaft speeds. Modern methods 
of stress examination have disclosed important opportunities for 
reduction of both weight and cost. The use of magnesium in 
place of aluminum has made decided progress. Drastic reduction 
in aircraft-engine costs will come from the adoption of automotive 
methods of manufacture. 


British Aero-Engines. The Aeroplane, Vol. 71, No. 1851, 
November 15, 1946, pp. 588-591, illus. Brief descriptions of 13 
engines, with a table giving the specifications and performances of 
13 gas-turbine and 25 reciprocating engines. 


Engines, Gas Turbine 


Gas Turbine Engine Performance. H. Serbin. Aero Digest, 
Vol. 53, No. 5, November, 1946, pp. 78-80, 122, figs. 

In a mathematical analysis of an idealized jet engine, an expres- 
sion is developed for computing the thrust of the engine. The 
evolution of equations for thermal efficiency factor, velocity ratio, 
and other functions of airflow and heat absorption are traced. 
Methods of calculating the thrust of a jet engine with that of a 
propeller are compared, and the power output of a combined 
jet and turbine-propeller drive is considered. A basis is sug- 
gested for the selection of the best combination to achieve a given 
designed air speed. 

Note on the Use of Ceramics in Gas Turbine Design. S. W. G. 
Foster. TheRoyal Aeronautical Society, Journal, Vol. 50, No. 431, 
November, 1946, pp. 893-895, table. 

The properties and applications of ceramics in gas-turbine de- 


The Rolls-Royce Nene, the most powerful jet-propulsion engine 
in current production, has just completed an unusually long running 
test to American type-test requirements. Its use is being considered 
by several aircraft manufacturers in this country for advance military 
and commercial types of aircraft. 

The Taylor Turbine Corporation, which has negotiated a license 
with Rolls-Royce for the manufacturing rights on this engine in 
America, is headed by Philip B. Taylor, President, and S. T. Robin- 
son, Vice-President, Fellow and Member of the Institute, re- 
spectively. 


sign are discussed, emphasizing their development in Germany 
and their use in the Siemens turbine. 

The History of British Gas Turbines. Marcus Langley. 
Aeronautics, Vol. 15, No. 4, November, 1946, pp. 66-70, 
illus. 

“Theseus I’? Propeller Gas-Turbine Aero-Engine. Engineer- 
ing, Vol. 162, No. 4214, October 18, 1946, pp. 368-369, illus. 
(Cf. AER 11/46:39.) 

Gas Turbines of the Future. John W. Smith. Automotive 
and Aviation Industries, Vol. 95, No. 9, November 1, 1946, pp. 
40, 41, 67, illus. 

An evaluation of gas-turbine cycles indicates that emphasis in 
research should be placed on high-pressure turbine development. 
Through the use of temperature-pressure entropy charts, the 
operating cycle of existing low-pressure turbines is compared 
with the cycle of a high-pressure gas turbine. Because no specific 
figures are available on the fuel consumption per hp.-hr. of low- 
pressure jet turbines, the Carnot cycle is used in fuel-efficiency 
comparisons. It is stated that: the limitations of the low-tem- 
perature, low-pressure turbine heat cycle account for the extrav- 
agant fuel consumption ranging from 1.5 to 3 lbs. of fuel per hp.- 
hr. A high-pressure turbine cycle is more efficient and will meet 
the requirement in fuel economy providing a high-pressure 
mechanism is used to perform the cycle. Calculations and tests 
show that it should be possible to commercialize a high-pressure 
turbine of the type referred to having a fuel consumption of 
approximately 0.3 lb. per hp.-hr. An exterior view of such a 
turbine is shown. It has a fuel injection, opposed-piston, two- 
stroke Diesel engine between the compressor and turbine 
wheel instead of the burner chamber as in the low-pressure 
turbine. 

Airscrew Turbine Progress. Flight, Vol. 50, No. 1975, October 
31, 1946, pp. 466, 467, illus. 

A review of English developments with particular reference to 


| power plants awaiting flight tests on the Avro Lancaster, the 


Avro Lincoln, and other aircraft. The Armstrong Siddeley Py- 
thon and Mamba engines, and a starter operating on compressed 
air or a slow-burning cartridge are described. 


Engines, Ram-Jet 


Project Bumblebee—the Navy’s Ram-Jet. Robert W. Bass. 
American Rocket Society, Journal, No. 66-67, July-September, 
1946, pp. 32-35. 

A brief report on the Navy’s kerosene-fueled rocket designed 
for speeds up to 1,500 m.p.h. also reviews the principles of ram- 
jet engines. The engine consists of three principal sections: the 
nose, the combustion chamber, and the exhaust nozzle. The 
results of experiments with ram-jet models are summarized. 
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Now rubber makes it hot for ice 


IRPLANE propellers were asking ; 


for trouble as they whirled 
through the air in certain weather 
conditions. Their leading edges, bit- 
ing into supercooled moisture drop- 
lets, quickly gathered ice—thrust was 
not maintained, and full engine power 
wasn’t available. Now B. F. Goodrich 
has developed a heated rubber shoe 
that concentrates warmth where pro- 
tection is needed. 

This rubber is made in a thin, 
tough “‘skin” which fits tightly over 
almost any regular or irregular shape. 
Current from a lightweight generator 
produces heat in the ‘‘skin.’’ Resist- 


ances are carefully planned so the 


heat can be closely controlled. Just 
the right amount of heat reaches just 
the right places 

Instrument masts, engine cowls, 
spinner domes and other exterior 
applications receive enough heat 
to keep ice from forming. On hy- 
draulic lines, water tanks and other 
special interior parts, heated rubber 


““jackets’’ can be utilized to prevent 


B.F.Goodrich 


freezing and maintain flexibility. 
Besides the cold weather advan- 
tages, these B. F. Goodrich rubber 
“skins’’ on exterior accessories offer 
excellentabrasion-resistance...sturdy 
protection against sand, pebbles, cin- 
ders, and the eroding effects of rain 
especially important to propellers. 
Perhaps heated rubber can help you. 
For facts, write to The B. F. Goodrich 


Co., Aeronautical Division, Akron, Ohio. 
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Engines, Reciprocating 


Oxygen Injection as a Means of Increasing Aero-Engine Per- 
formance. E. P. Hawthorne. Aircraft Engineering, Vol. 18, 
No. 212, October, 1946, pp. 330-335, illus. 

Military operations may require a sudden increase in aircraft 
speed or ceiling, which cannot be obtained quickly enough by the 
normal method of increasing the total mass of air delivered to the 
cylinders with a supercharger, thus increasing the oxygen content 
of the air charge and boosting the power output. Oxygen injec- 
tion methods were tested at the Royal Aircraft Establishment 
and elsewhere in Great Britain during the war. Fighter aircraft 
fitted with nitrous oxide injection systems were used operation- 
ally with successful results. A nitrous oxide injection system 
primarily for use on reconnaissance or bomber aircraft was also 
developed in Germany. An exposition of the theoretic possibili- 
ties of obtaining increased power by the injection of oxygen is 
followed by details of British and German installations. The use 
of an oxygen or nitrous oxide injection system should be thought 
of essentially as an emergency method of increasing engine 
performance at high altitudes which does not adversely affect the 
normal operating characteristics of the aircraft. 


Liquid Oxygen to Boost Aircraft-Engine Power at Altitude. 
U.S., National Bureau of Standards, Release, Reed. November 6, 
1946. 2 pp. 

Investigations of the effects on engine performance of certain 
organic nitro compounds, oxides of nitrogen, hydrogen peroxide 
solutions, and pure gaseous and liquid oxygen indicated that 
liquid oxygen was the most promising for immediate service 
application. In flight tests at 28,000 ft., it was found that there 
was a boost of about 400 hp. with a 39-m.p.h. increase of speed 
after liquid oxygen injection was started. The total amount of 
fuel consumed per hp.-hr. decreased slightly. An increase of 200 
hp. and 15 m.p.h. was shown at 35,000 ft. The injection of liquid 
oxygen did not increase the tendency of the charge in the engine 
cylinder to detonate. However, since the injected oxygen is not 
accompanied by the usual four volumes of nitrogen, cylinder-head 
temperatures are higher than during operation using air contain- 
ing the same total quantity of oxygen. Since these head tem- 
peratures approach the limiting permissible values during take-off, 
the injection of liquid oxygen is to be avoided at all altitudes at 
which the engine can develop its normal rated power when oper- 
ated on air alone. 

From the standpoint of head temperatures and backfiring, 
results indicate that the total concentration of oxygen in the 
inducted charge should not exceed 29 per cent by weight. At 
lower concentrations, it is safe to increase the power of the engine 
at altitude by the injection of liquid oxygen, thereby achieving 
worth-while increases in speed, rate of climb, and ceiling of the 
airplane. The total weight of the charged oxygen system is 
about 200 Ibs., of which 100 Ibs. is liquid oxygen, sufficient for 16 
min. of operation at a boost of 300 b.hp. Nineteen tons of liquid 
oxygen were used without accident during the course of the tests. 
Although the tests were of experimental nature and no service 
installation was made, the development of the method was car- 
ried to the stage where it could have been applied directly. 


Flight Investigation of the Cooling Characteristics of a Two- 
Row Radial Engine Installation. II[I—Engine Temperature 
Distribution. Robert M. Rennak, Wesley E. Messing, and 
James E. Morgan. U.S., N.A.C.A., Technical Note No. 1147, 
October, 1946. 44 pp., figs. 4 references. 

The temperature distribution of a two-row radial engine in a 
twin-engined airplane was investigated in a series of flight tests. 
The test engine was operated over a wide range of conditions at 
density altitudes of 5,000 and 20,000 ft.; quantitative results are 
presented showing the effects of flight and engine variables upon 
average engine temperature and overall temperature spread. 
Discussions of the effect of the variables on the shape of the 
temperature patterns and on the temperature distributions of 
individual cylinders also are included. The results indicate that, 
for the tests conducted, the temperature distribution patterns 
were chiefly determined by the fuel-air ratio and cooling-air 
distributions. It was possible to calculate individual cylinder 
temperature, on the assumption of equal power distribution 
among cylinders, to within an average of +14°F. of the actual 
temperature. A considerable change occurred in either the 
spread or the shape of the temperature patterns with a variation 
in the angle of attack of the thrust axis, the average engine 
fuel-air ratio, the engine speed, the power, or the blower ratio. 


Smaller effects on the temperature pattern were noticed with a 
change in cowl-flap opening and altitude. In most of the tests, 
a change in conditions affected the temperature of the barrels 
less than that of the heads. The variation of flight and engine 
variables had a negligible effect on the temperature distributions 
of the individual cylinders. 

The 2,000 h.p. Hercules. The Aeroplane, Vol. 71, No. 1850, 
November 8, 1946, pp. 542, 543, illus. A description of the 
Bristol Hercules 230 sleeve-valve 14-cylinder two-row radial 
engine, and its accessories and installation. 

Most Powerful Hercules. Flight, Vol. 50, No. 1976, November 
7, 1946, pp. 506, 507, illus. (Cf. preceding abstract.) 

New Bristol Hercules; Development of Mark 230. Modern 
Transport, Vol. 56, No. 1444, November 16, 1946, p. 7, illus. 
(Cf. two preceding abstracts.) 

The Gipsy Queen Series 70. ‘Molecule.’ Aeronautics, Vol. 
15, No. 4, November, 1946, pp. 143, 144, 147, illus. (Cf. AER 
3/46:89.) Descriptive. 

Leonides Air Tests. Flight, Vol. 50, No. 1976, November 7, 
1946, p. 491, illus. (Cf. AER 9/46:51.) A summary of the re- 
sults of flight tests of the 515-hp. Leonides nine-cylinder radial 
engine installed in an Airspeed Oxford airplane. 

Cameron Aircraft Engines. Cameron Aero Engine Corp., 
Release, Recd. November 13, 1946. 13 pp. 

Cameron air-cooled engines, consisting of a four-cylinder in- 
line inverted engine designed for 125 hp., a six-cylinder inverted 
engine designed for 185 hp., and a twelve-cylinder V inverted 
engine designed for 370 hp., have been designed to meet present 
and future requirements. The four-cylinder engine is of in-line 
cylinder arrangement and is air-cooled. The engine may be 
mounted in inverted or upright position, necessitating only slight 
changes in oil leads. The bore and stroke are 43/, in. and 4!/, in., 
respectively, giving a total piston displacement of 301 cu.in. 
The compression ratio is 6.40:1 and the engine develops 125 
b.hp. at 2,500 r.p.m. using standard aviation fuel. The total dry 
weight of the production model of the four-cylinder engine will be 
approximately 200 lbs. 

A New British Engine in Paris. The Aeroplane, Vol. 71, No. 
1851, November 15, 1946, p. 557, illus. 

A flat-six sleeve-valve engine built by Roy Fedden, Ltd., de- 
veloping 185 hp. with gearing, is equipped with fuel injection and 
a novel air-cooling system. It can be installed in a wing 14 in. 
thick. 

Fedden Flat-Six Engine. Flight, Vol. 50, No. 1977, November 
14, 1946, p. 520, illus. (Cf. preceding abstract.) 

Nuffield Flat-Four. Flight, Vol. 50, No. 1977, November 14, 
1946, p. 541, illus. 

Some details of the (British) Nuffield four-cylinder opposed 
engine for light aircraft. It is air-cooled, has overhead valves, 
and is designed to develop 100 hp. at 2,600 r.p.m. 

Diesels for Private Planes. Robert C. Hare. Air World, 
Vol. 6, No. 2, January, 1947, pp. 16, 54, illus. 

A four-cylinder, opposed air-cooled engine, developing 125 
hp. at 2,600 r.p.m. was designed by Fred A. Thaheld and built as 
a prototype by Shaffer Tool Works, of California. By a simple 
adjustment of stroke in the fuel injection pump it can be run at 
100 hp. at 2,400 r.p.m. It is stated that the engine will propel a 
small airplane at 95 m.p.h. with a fuel consumption of less than 
3 gal. per hour. 


Engines, Rocket 


Adiabatic Expansion of a Gas Stream Containing Solid Par- 
ticles. W. R. Maxwell, W. Dickinson, and E. F. Caldin. Azr- 
craft Engineering, Vol. 18, No. 212, October, 1946, pp. 350-351. 
5 references. 

The theoretic treatment usually applied to the behavior of 
rocket engines is applicable only when the ~vorking substance is 
entirely gaseous. Many rocket propellants, such as gunpowder, 
yield combustion products that contain a considerable proportion 
of solid or liquid particles, and therefore are disperse systems or 
“smokes” rather than gases. If temperature equilibrium is 
maintained between solid and gas during expansion, the con- 
densed particles contribute considerably to the heat capacity, 
but negligibly to the work done in expansion. The standard 
expressions for the gain of kinetic energy and the relation between 
thrust and pressure must all be modified. The adiabatic expan- 
sion of a stream of such a smoke is considered, and an equation of 
state for the system is derived on simple assumptions. Expres- 
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sions are derived for the gain of kinetic energy and other charac- 
teristics. 

The Exponential Law of Motion. Cedric Giles. American 
Rocket Society, Journal, No. 66-67, June-September, 1942, pp. 
37-42, illus. 

The exponential law of motion for determining the ratio be- 
tween the weight of the fueled and the empty rocket is clarified 
Although the subject has been treated to some extent in most 
technical works on rockets, in many cases owing to the absence of 
certain fundamental considerations or the advanced mathematical 
calculations involved, a general understanding of the exponential 
expression is often difficult. The explanation includes the mathe- 
matical theory and its application to the calculation of accelera- 
tion, altitude, and velocity. 

Rocket Propulsion. R.W. Porter. The Coast Artillery Journal, 
Vol. 5, No. 5, September-October, 1946, pp. 13-15. 

The economic and military aspects of long-range supersonic 
rockets and guided missiles and the principles of rocket propulsion 
are summarized in semitechnical terms. Static-test methods for 
measuring the thrust, jet velocity, and other characteristics, and 
formulas for computing power, efficiency, and the theoretic value 
of jet velocity are considered, as well as weight ratio and the 
problem of cooling. Advances in the field of rocketry should 
follow each other rapidly with the development of better mate- 
rials, new propellants, and perhaps the use of some form of atomic 
energy. Improved structural design and greatly increased sizes 
are to be expected. 

Rockets In War. Irving J. Harrell, Jr. Army Ordnance, Vol. 
31, No. 159, November-December, 1946, pp. 249-251, illus. 

A history of rocket weapons is followed by descriptions of 
recent types developed in Germany, Great Britain, and the 
United States, and by notes on the general design and perform- 
ance of free rockets (as distinguished from guided missiles). 

The Rating of Rocket Fuels. Thomas 8. Gardner. American 
Rocket Society, Journal, No. 66-67, June-September, 1946, pp. 
23-26. 

Atomic energy is considered as a primary heat source for 
rocket propulsion. An examination is made of some of the theo- 
retic uses of atomic energy as a rocket drive, on the assumption 
that atomic energy derived from small amounts of atomic fuel 
can provide a constant, controllable, high-temperature heat source. 
Analytic processes are applied to the concept and certain assump- 
tions are made with regard to secondary fuel conditions. 

Atomic Hydrogen—The Fuel of the Future. Louis C. Young. 
American Rocket Society; Journal, No. 66-67, June-September, 
pp. 35-37, illus. 

A uranium pile producing atomic hydrogen would provide 
rocket fuel 31 times more powerful than chemical fuels and seven 
times more powerful than atomic hydrogen as utilized for welding. 
A possible design for a subatomic engine is described. 

The Problem of Interplanetary Propulsion. .L. R. Shepherd. 
British Interplanetary Society, Bulletin, Vol. 1, No. 9, November, 
1946, pp. 55-65, diagr. 

Reduced to its simplest aspect, the problem of the projection 
of vehicles outside the earth’s gravitational field is one of de- 
veloping an engine capable of ejecting dense streams of matter 
(charged particles or neutral molecules) at-a high velocity. Con- 
sideration is given to jet propulsion based on thermodynamic 
principles and the utilization of nuclear energy. The design of a 
hydrogen propulsion unit is described. 

Into Space. Eric Burgess. Aeronautics, Vol. 15, No. 4, 
November, 1946, pp. 52-57, figs. 

The possibilities of circumterrestrial and interplanetary flight, 
determined from present development and limitations of the 
rocket as a prime mover. 


Fire Prevention 


Engine Fires in Aeroplanes. M. Neal. 
Vol. 18, No. 212, October, 1946, p. 352. 

An account is given of fire-prevention methods used by the 
R.A.F. in aircraft powered by reciprocating engines. The require- 
ments established about 1937 were unsatisfactory when applied 
to modern aircraft with high-powered engines. A standard drill 
for attacking engine fires was adopted. 

Fire Fighting Modernized. David E. Wolda. The Log of 
Navigation and Aviation, Vol. 4, No. 7, November, 1946, pp. 8, 9 
A description of fire-fighting and rescue equipment being de- 
veloped by the Army Air Forces. 


Aircraft Engineering, 


1947 


Flight Technique 


“Dear Student .. .” IV—Your Landing Gear. Wolfgang 
Langewiesche. Air Facts, Vol. 9, No. 11, November, 1946, pp, 
54-58, diagr. Instructions in take-off, landing, and taxiing for 
the student pilot. 


Flight Testing and Performance 


An Analysis of the Airspeeds and Normal Accelerations of 
Douglas DC-3 Airplanes in Commercial Transport Operation, 
A. M. Peiser. U.S., N.A.C.A., Technical Note No. 1142 
September, 1946. 22 pp., figs., tables. 7 references. 

The report is the second prepared to give the results of ap 
analysis of V-G data from commercial transport airplanes. The 
first report dealt with data obtained from Boeing 8-307 airplanes 
flying in the Caribbean region. The present report is concerned 
with an analysis of data obtained with Douglas DC-3 airplanes 
flying over three transcontinental routes in the United States, 
The data were analyzed to indicate the influences on airplane life 
of route, dispatching, and forecasting practices, and of operating 
speed on the applied loads experienced during commercial trans- 
port operation. The operational life of airplanes was found to be 
directly related to the operating speeds maintained in regions of 
turbulence and to the forecasting facilities and dispatching prac- 
tices of the air line. During a given period of operation, however, 
for transcontinental operation in the United States, differences 
in route roughness appear to be so compensated for by the fore- 
casting and dispatching practices of the air lines that route, asa 
significant parameter in airplane life, may be neglected. 

An Analysis of the Airspeeds and Normal Accelerations of 
Boeing S-307 Airplanes in Commercial Transport Operation. 
A. M. Peiser and W. G. Walker. U.S., N.A.C.A., Technical 
Note No. 1141, September, 1946. 28 pp., figs., tables. 8 refer. 
ences. 

Acceleration and air-speed data in the form of V-G records 
from three Boeing S-307 airplanes operated by Pan American 
Airways were analyzed to determine the effects of prewar and war 
operation and of the season of the year on the applied loads ex 
perienced during commercial transport operation. A total of 305 
V-G records representing 17,068 hours of flight was selected from 
the quantity of data available for use in evaluating the actual 
flight loads imposed on commercial transport airplanes and in 
determining the effect of airplane characteristics, operating speeds, 
terrain, and season on the applied loads for which the wing 
structures of new airplanes must be designed. Greater loads wer 
found to be imposed on the airplanes during the war period than 
during the prewar period. Flights during the war period wer 
generally made through regions of greater turbulence, and operat- 
ing speeds in this period were less conservative. No significant 
differences were determined among the data for seasonal operation 
within the war period. Operating speeds, however, tended to be 
more conservative during the months of July, August, and Sep- 
tember. 

Performance Data Presentation. Norman N. Rubin. . Aen 
Digest, Vol. 53, No. 5, November, 1946, pp. 46, 47, 103, 104, illus. 

Calculated or flight-test performance data for aircraft and 
engines can be variously presented, the principal classifications 
being graphical or tabular. Both forms are evaluated and com- 
pared, with comments on the degree of accuracy required. Stand- 
ard instruments and methods of recording performance figures 
are recommended. 

Vacuum Tube Acceleration Pickup. National Bureau df 
Standards, Release ES-1019, Reed. November 21, 1946. 2 pp. 

A new electronic tube, resembling an ordinary radio tube but 
capable of accurately measuring the rapidly changing acceler 
tions to which various parts of an airplane are subjected in flight, 
has been developed at the National Bureau of Standards. The 
new tube, known as the vacuum tube acceleration pickup, is also 
proving useful in such applications as the measuring of accelers 
tions in portions of the body of “dummy”’ pilots and living sub 
jects when subjected to critical acceleration during forced land 
ings or seat ejections from airplanes. 


Fuels 


The Effect of Engine Variables on the Preignition-Limited 
Performance of Three Fuels. Donald W. Male. U.S., N.A+ 
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C.A., Technical Note No. 1131, September, 1946. 37 pp., figs. 
3 references. 

Preignition-limited performance data for three types of fuels— 
S reference fuel, diisobutylene, and benzene, were obtained with 
an engine-heated hot spot on a supercharged CFR engine at eleven 
sets of engine-operating conditions. Increases in compression 
ratio, spark advance, coolant temperature, or inlet-air tempera- 
ture decreased the preignition-limited indicated mean effective 
pressure of all three fuels. Changes in the engine speed either 
raised or lowered the preignition-limited indicated mean effective 
pressure depending on the range of speed and the mixture 
strength. At nearly all the operating conditions investigated, 
the order of the fuels according to increasing preignition-limited 
performance was the same, that is, (1) diisobutylene, (2) benzene, 
and (3) S reference fuel. 

Comparison of Relative Sensitivities of the Knock Limits of 
Two Fuels to Six Engine Variables. Harvey A. Cook, Louis F. 
Held, and Ernest I. Pritchard. U.S., N.A.C.A., Technical 
Note No. 1117, August, 1946. 21 pp., figs. 

A sensitive fuel (42 per cent 5 reference fuel, 40 per cent toluene, 
and 18 per cent M reference fuel by volume + 4 ml TEL/gal; 
grade 103/145) and a relatively insensitive fuel (100 per cent S 
reference fuel + 4 ml TEL/gal; grade 153/153) were knock- 
tested in a full-scale air-cooled cylinder. Sensitivity was in- 
dicated by different degrees of knock-limited response to changes 
inengine conditions. Six engine variables were investigated: (1) 
fuel-air ratio, (2) compression ratio, (3) inlet-air temperature, 
(4) spark advance, (5) exhaust pressure, and (6) cylinder tem- 
perature. 

The relative changes in the knock-limited indicated mean 
effective pressure and charge-air flow of the two fuels were dif- 
ferent for the six engine variables and, except for cylinder tem- 
perature, varied over the range investigated. These results 
indicate that in order to correlate the effects of engine variables 
on knock-limited performance of fuels, more basic knock factors 
than knock-limited indicated mean effective pressure and charge- 
airflow are required. Fuel-air ratios above the stoichiometric 
showed the greatest relative sensitivity of the knock limits of the 
two fuels, except for tests at high exhaust pressure. The relative 
sensitivities shown in fuel-air-ratio and exhaust-pressure tests 
became more consistent with those for the other engine variables 
when the fuel-air-ratio data were compared on a_ percentage 
excess fuel basis rather than on a fuel-air basis, and the exhaust- 
pressure data were compared on either an exhaust-to-inlet-pres- 
sure ratio or inlet-to-exhaust-pressure difference basis rather than 
on the basis of exhaust pressure. 


Gliding and Soaring . 


A Case for Glider Manufacturing in Australia. S. L. Kuchar- 
zewski. Air-Log (Sydney), Vol. 8, No. 7, September, 1946, 
pp. 26-28, diagr. Includes specifications of the primary training 
glider, ‘‘Wren,’”’ designed by W. Czerwinski and A. Tarezynski, 
of Toronto, Canada. 


History 


A World Record Résumé. 
vember, 1946, pp. 71-74. 


Aeronautics, Vol. 15, No. 4, No- 


Hydraulic Equipment 


Hydraulic Systems in German Aeroplanes. I—The Messer- 
Schmitt Me 262 and Me 410. M. Hodgson. Aircraft Engineering, 
Vol. 18, No. 212, October, 1946, pp. 347-349, diagrs. (Excerpts 
from Combined Intelligence Objectives Sub-Committee Report 
XXX/-41.) Descriptive. 

Vickers Hydraulic Equipment for Aircraft. 
Bulletin No. 46-41, 1946. 8 pp., illus. 

Descriptions and performance graphs of a group of hydraulic 
pumps, accumulators, unloading valves, relief valves, pressure- 
reducing valves, and brake valves for aircraft use. Brief speci- 
fications of each type of equipment are accompanied by illustra- 
tions and reproductions of performance graphs. 


Vickers, Inc., 


Ice Prevention 


Notes on Possible Equipment and Technique for Experiments 


on Icing on Aircraft. G.I. Taylor. Gt. Brit., Aeronautical 
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Research Committee, Reports and Memoranda No. 2024, January 
15, 1940. 7 pp., fig. British Information Services, New York, 
$0.45. 

The writer reviews the application of the theory governing the 
formation and behavior of water drops to research work in ice 
prevention by means of a refrigerated wind tunnel. 


He calls at- 
tention to some of the directions in which the theory might be 
expected to give a lead to experimental work and also to help in 
the design of a tunnel. Equations of motion of a drop in a steady 
stream with given components are developed and applied to the 
calculation of the frequency with which drops strike various parts 
of the surface near the leading edge of an airfoil. Other expres- 
sions are worked out for the calculation of the size of the drops. 


Development of a Protected Air Scoop for the Reduction 
of Induction-System Icing. Uwe von Glahn and Clark E. Renner. 
U.S., N.A.C.A., Technical Note No. 1134, September, 1946. 
71 pp., figs., tables. 3 references. 

Aerodynamic, rain, and icing tests were conducted in the 
N.A.C.A. icing-research tunnel on the standard carburetor air 
scoop of a large twin-engined cargo airplane and on several under- 
cowling scoops designed in an effort to eliminate the characteris- 
tic ram-pressure loss accompanying impact icing of the standard 
scoop and the carburetor screen. Tuft and static-pressure-dis- 
tribution surveys were made on the lips of the scoops and total- 
pressure and static-pressure readings were taken at the carbu- 
retor top deck to determine ram-pressure recovery and velocity 
distributions. Rates of water ingestion were determined at three 
simulated flight and rain conditions. Icing tests of the various 
scoops were made todetermine the amount of duct and carburetor- 
screen icing. The aerodynamic surveys indicate that an under- 
cowling scoop of the type investigated in these tests can achieve 
ram-pressure recovery comparable with that of the standard 
scoop. The results of the rain-ingestion tests indicate that the 
undercowling-type scoop ingests less than 5 per cent of the free 
water in the air entering the induction system as compared with 
the standard scoop. The icing of the carburetor screen with the 
undercowling scoop was negligible, whereas with the standard 
scoop it was excessive. 

Electrical Anti-Icing of Aircraft Windshields. J. D. McCrumm. 
Electrical Engineering, Vol. 65, No. 12, December, 1946, Transac- 
tions, pp. 786-791, figs. 5 references. 

Basic considerations for the design of a windshield anti-icing 
system are examined. Impact resistance is regarded as the 
major secondary consideration. Attention is given to ways in 
which thermal energy is removed from a heated windshield 
flown in an icing environment, and to factors influencing the adop- 
tion and design of electrical and nonelectrical anti-icing schemes. 
A windshield designed for a pressurized Douglas airplane is ex- 
pected to provide freedom from icing under severe conditions at 
any operating speed or altitude. 

Airscrew De-Icing Advance. The Society of British Aircraft 
Constructors Ltd., Release A.1395, November 7, 1946, p. 3. 

The primary object of a new method of propeller deicing de- 
veloped by Rotol, Ltd., is to prevent the leading edge of the blade 
from becoming iced and to keep it bathed in the protective fluid. 
The fluid is drawn from a supply tank by an electrically operated 
pump and delivered to a rotating slinger ring anchored to the 
propeller hub. From this slinger ring, independent pipes shaped 
to the contour of the hub and leading to the root of each blade 
feed into an inverted rubber trough which is cemented to the 
blade root and forms part of the feed shoe. Several holes in the 
inverted trough direct the fluid into grooves, in which it is carried 
the full length of the shoe by centrifugal action. 


Instruments—General 


An Electronic Balancer. The Engineer, Vol. 182, No. 4740, 
November 15, 1946, p. 441, illus. 

Description of the Reed and Sigrist, Ltd., electronic balancer 
for static-dynamic balancing and “‘left-right’’ balancing. Its uses 
include balancing a gyroscope rotor. y 

An Electronic Frequency Meter and Speed Regulator. Ellis 
Levin. Electrical Engineering, Vol. 65, No. 12, December, 1946, 
Transactions, pp. 779-786, illus. 

For the measurement and regulation of speeds ranging from 
10,000 to 100,000 r.p.m., a frequency meter was designed which 
can also be used as a general laboratory instrument for the ac- 
curate indication of small deviations from a given frequency. The 
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FLYING COLORS! Even surpassing predicted performance, 
Martin 2-0-2 is passing tests in record time. The pilots say, 
** |. more get up and go than any non-military plane... can’t 
imagine any plane having better handling characteristics and 
more satisfactory stability, either directionally, longitudinally or 
laterally ... . new airfoil design proving most successful!” 


How Martin 2-0-2 Transports 
Build Profits for Airlines! 


Here’s why the new Martin 2-0-2 airliners 
spell profits for airlines. Ease of maintenance 
and servicing cuts costs and turn-around time. 
High speed means more hours of profitable 
operation per plane. Greater seating capacity 
means more payload per trip. Unsurpassed 
passenger comfort builds public acceptance 
as only efficient postwar airplanes can. 


NOW ENTERING FULL PRODUCTION 


No “‘paper plane,’’ the Martin 2-0-2 is a bril- 
liant flying reality. Luxury airliners are com- 
ing off a full production line, thus assuring you 
of earlier delivery. Moreover, Martin’s large 
orders give you lower first costs. Where other 


manufacturers must spread engineering, tool- 
ing and other fixed costs over a smaller num- 
ber of planes, Martin’s quantity production 
gives you greater value for each equipment 
dollar. It’s no wonder Martin transports are 
becoming standard for airlines everywhere! 
THE GLENN L. Martin Co., BALTIMORE 3, Mb. 


€ 


AIRCRAFT 


Builders of ‘Dependable Aircraft Since 1909 


Travel or Ship by Martin Transport on These Great Airlines 


Capital (PCA) . Eastern : Chicago & Southern 


Branitf International United 


Northwest . Delta : Panagra . Cruzeiro do Sul (Brazil) . Aeroposta (Argentina) 


Nacional (Chile) Mutual Flying Tiger 


Air Born2 Cargo . U.S. Willis 
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indication is stable to about one or two r.p.m. under normal line 
yoltage variations and it can be made accurate to approach one- 
tenth of one per cent. A photoelectric ‘“‘pickup” is employed, 
obviating a mechanical connection to the rotating shaft. It is 
actuated by the alternation of black and polished areas on the 
surface of the shaft and indicates the speed by measuring the 
frequency of an electric signal. The device is essentially an elec- 
tronic frequency meter of the recurrent capacitor discharge type, 
modified to operate as a “null-balance”’ circuit instead of a direct- 
reading device. The various circuits are analyzed. 

Index to Flight Control. Bendix Aviation Corp., Eclipse- 
Pioneer Div., Publication No. 68-22A, 1946. 29 pp., illus. 

A catalog gives details about the Eclipse-Pioneer line of 
flight-control instruments for personal airplanes. It contains 
information about a basic instrument panel containing flight- 
control and power-plant instruments, data for use in the selection 
of instruments for the basic panel, and descriptions of individual 
instruments. 


Instruments, Engine 


Improved Electronic Engine Indicator. A. H. B. Walker. 
Engineering, Vol. 162, No. 4214, October 18, 1946, pp. 361-364, 
illus. 

An electronic device for recording pressure-time curves in the 
testing of engines and air compressors was designed in accordance 
with the characteristics that a theoretically perfect instrument of 
that type should possess. These characteristics and circuit and 
layout diagrams are given. The required performance is un- 
attainable without the use of a capacity type of pressure head. 


Instruments, Flight 


An Improved Azimuth Indicating System for Aircraft. E. E. 
Lynch and R. A. Pfuntner. Electrical Engineering, Vol. 65, No. 
12, December, 1946, Transactions, pp. 806-812, illus. 8 references. 

The paper summarizes the design progress ranging from direct- 
reading compasses to monitored gyroscopes and concentrates on 
the problems in aircraft where space limitations, reliability, and 
operation at all altitudes are important. Azimuth indicators and 
automatic-pilot controls close to the ideal are obtainable by the 
use of special features, such as a “‘nontumbling”’ mechanism and an 
electromagnetic type of gimbal adjusting device. 

Air Mileage Recorder. E. E. Trett. Air Reserve Gazette, 
Vol. 1, No. 6, November, 1946, p. 32, diagr. 

The resultant force of the pitot and static pressures controls 
the speed of an electric motor so that the shaft rotates propor- 
tionally to the true air speed of the aircraft. The shaft is geared 
down and coupled to the transmitter containing a contacting de- 
vice that energizes the solenoid to rotate the counters each time 
the aircraft covers one-tenth of a nautical mile. : 

Towards Complete Automaticity; Sperry A.12 Electrically- 
Operated Automatic Pilot Described; The Gyrosyn Compass. 
Flight, Vol. 50, No. 1975, October 31, 1946, pp. 463-465, illus. 
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Schematic diagram of General Electric azimuth indicating and con- ’ 


trol system. (See “An Improved Azimuth Indicating System for 
Aircraft."’) 


AERONAUTICAL 


REVIEWS 


Landing Gear 


The Drift Undercarriage. A. Falorde. 
No. 4, November, 1946, p. 58, diagr. 

Methods of enabling aircraft to land and take-off independently 
of the wind direction, and in shorter distances, are discussed with 
reference to a device developed by Owen F. Maclaren, which has 
been under trial for over 8 years. The aircraft is provided with 
an undercarriage, the wheels of which can be set at an angle to the 
fore-and-aft line of the fuselage. Test results are tabulated. 

A New Approach in Designing High-Capacity Aircraft Brakes. 
Byron H. Shinn. Product Engineering, Vol. 17, No.11, November, 
1946, pp. 140-143, illus. 

The design and development of the Firestone aircraft brake, 
which is based on different concepts from the usual, are described. 
The properties and suitability of copper for the friction surfaces 
of brakes are compared with those of the ferrous metals. Reasons 
are given why the rated capacity in foot pounds of kinetic energy 
per pound of brake and wheel assembly does not increase propor- 
tionally with an increase in the weight and size in brakes of iden- 
tical type. 

New Hydraulic Cylinders Meet Rigid Operational Needs. 
H. J. Marx and J. J. Mancusi. Aviation, Vol. 45, No. 11, No- 
vember, 1946, pp. 58-61, illus. 

Factors to be considered in the design of power brakes are 
enumerated and discussed. One problem, the provision for 
“load feel,” has presented difficulties. A unit consisting of com- 
pounding cylinders has been developed to meet the high-energy 
requirements for the hydraulic operation of brakes and control 
surfaces. A part of the braking force is supplied by the pilot. 

Airplane Tire Containing Wire Cords. United States Rubber 
Co., Release, Reed. November 19, 1946. 

The foundation structure of the tire is made of fine, flexible 
steel wire, affording a smaller tire of greater carrying capacity. 
The need for such a tire results from the thinner airfoils of high- 


Aeronautics, Vol. 15, 


‘ speed airplanes, which restrict the amount of space for retracted 


tires. An experimental six-ply 15.50 tire was designed to carry 
loads of 20 tons, approximately twice the load carried by the 
present tire of the same size. Although a set of four wire-cord 
tires of this size would probably permit 80-ton loads, far greater 
plane loads would be possible with larger-size wire tires. The 
particular tire referred to weighs 230 lbs. and has a normal air 
pressure of 250 lbs. per sq.in. Its designers estimate, however, 
that it could be inflated to 1,700 Ibs. before bursting. 


Lubrication and Lubricants 


Lubrication Chart DC-4. Douglas Service, Vol. 4, No. 11, 
November, 1946, pp. 10, 11, illus. 


Maintenance 


Corrosion Is No Accident. H. E. Smith, Jr. Mechanical 
Engineering, Vol. 68, No. 11, November, 1946, pp. 943-948, 
illus. 

The investigations described indicate that frequent inspection 
and cleanliness in aircraft maintenance are important factors in 
the prevention of corrosion in aircraft structures. Two types of 
corrosion in Alclad are defined. A study of corrosion in 80 C-47 
aircraft assigned to the Pacific area determined that it was caused 
by improper maintenance and inspection. 

Mechanics Corner: Repair of Structural Tubing. Lee Brady. 
Aero Digest, Vol. 53, No. 5, November, 1946, pp. 52, 53, 153, 
diagrs. 

A review of various methods, with particular reference to weld- 
ing. Instructions are given for using templates, preparing the 
tubing, avoiding corrosion, maintaining alignment, and perform- 
ing the weld. 

Spar Web Repair. Douglas Service, Vol. 4, No. 11, Novemher, 
1946, pp. 18, 19, illus. 

A standard method of repairing wing-spar web cracks is sug- 
gested, by the use of an “hour-glass” type of doubler. Instruc- 
tions are given for the work to be performed in making the repair, 
including a description of the doubler, and directions for installing 
it and sealing the seams. 

Hydro-Aire Valves. Douglas Service, Vol. 4, No. 11, November, 
1946, pp. 12, 13, illus. 

Instructions for the proper assembly and servicing of the fuel- 
tank selector valves of the Douglas DC-4 airplanes. A procedure 
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for correcting leakage and for preparing the valves for service 
after storage for long periods is recommended. 

Up-To-Date Rigging for DC-4 Flight Controls. 
Vol. 45, No. 11, November, 1946, pp. 73-75, diagrs. 

Check That Air Compressor. Frank V. Faulhaber. Aero 
Digest, Vol. 53, No. 5, November, 1946, pp. 60, 111, illus. Sug- 
gestions for the proper operation of portable air compressors used 
at airports for servicing and maintenance. 


Materials—General 


Material Strength Data for Tool and Die Design. The Jron 
Age, Vol. 158, No. 22, November 28, 1946, p. 46. Tabulated data 
regarding the average ultimate strength of metals and other ma- 
terials for machining and working were compiled from numerous 
sources by the E. W. Bliss Company. 


Aviation, 


Materials—Metals and Alloys 


Properties of Various Alloys at Sub-Zero Temperatures. 
The Iron Age, Vol. 158, No. 20, November 14, 1946, p. 75. 

The results of an investigation carried out by the engineering 
research laboratory of North American Aviation, Inc., to deter- 
mine the mechanical properties of various ferrous and non- 
ferrous alloys at —320°F., indicated that the tensile and yield 
strengths of all alloys tested were greater at sub-zero than at room 
temperatures. The mechanical properties of seam and arc-welded 
joints of the various alloys at room temperatures and at —320‘ 
F. are compared. 

Alloys for High Temperature Service. I, II. W. O. Binde: 
The Iron Age, Vol. 158, Nos. 19, 20, November 7, 14, 1946; pp 
46-52; pp. 92-95, illus. 

I. The qualifications of metals and methods of evaluating 
heat-resistant alloys are discussed, comparing prewar alloys with 
those recently developed. Various alloying elements wer 
found to improve the properties at high temperatures. 

II. Strain hardening, heat-treatment, and grain-size control 
can enhance desirable qualities of the various alloys, as shown by 
quantitative data. Fatigue endurance, damping capacity, and 
weldability are important in determining the suitability of alloys 
for use at high temperatures. 

Jet Materials Progress Slow; Search for Heat Resistant 
Alloys. Aviation News, Vol. 6, No. 23, December 2, 1946, pp 
17, 20. The problems involved and the progress that is being 
made in the development of heat-resistant materials for gas- 
turbines are discussed. 

Stress Rupture of Heat-Resisting Alloys as a Rate Process. 
E. S. Machlin and A. S. Nowick. U.S., N.A.C.A., Technical 
Note No. 1126, September, 1946. 24 pp., figs. 9 references 

The equations of the theory of rate processes are applied to 
stress rupture and predict the experimental stress and tempera- 
ture dependence of the time for rupture for three heat-resisting 
alloys. Although this successful prediction for three alloys did 
not conclusively prove that stress rupture was a rate process, it 
did provide a basis for recommending that the rate-process stress- 
rupture equations obtained should be used to interpolate and 
extrapolate data for different temperatures and to reduce the 
number of stress-rupture tests. It is indicated that stress may 
have an effect on the crystal structure by causing a phase change 
Also, it appears that the same rate-process mechanism is respon- 
sible for both transerystalline and intercrystalline failure and that 
a correlation may exist between stress rupture and creep. The 
recommendation is made that the method of presenting stress- 
rupture data on a semilog plot (logarithm of rupture time against 
stress), which has a basis in theory, be investigated for use in 
place of the present empiric method of presenting stress-rupture 
data on log-log plots of time for rupture against stress. 

Alloy S-816—The Jet and Turbine Steel. Thomas Y. Wilson 
Steel Processing, Vol. 32, No. 11, November, 1946, pp. 707-709, 
723, tables. 

The characteristics of S-816 alloy steel, developed by Allegheny 
Ludlum Steel Corporation to meet the requirements for gas tur- 
bines, include great strength at high temperatures. The chemi- 
cal composition and physical structure, and methods of testing 
and fabricating this alloy are described. 

Evaluation of Two High-Carbon Precision-Cast Alloys at 1,700 
and 1,800 °F. by the Rupture Test. E. E. Reynolds, J. W. Free- 
man, and A. E. White. U.S., N.A.C.A., Technical Note No. 
1130, September, 1946. 25 pp., figs., tables. 5 references. 


Information regarding the performance of two precision-cast 
alloys at 1,700° and 1,800 °F. was obtained by rupture tests. The 
NT-2 tested was essentially a 30-per-cent-nickel modification of 
alloy N155 with 1 per cent carbon and with the columbium re- 
placed by 2 per cent tantalum. The VT2-2 was Vitallium alloy 
modified with 1.2 per cent carbon and 2 per cent tantalum. The 
NT-2 type alloy was heat-treated prior to testing while the VT2- 
2 type alloy was left in the as-cast condition because experience 
had shown that these conditions developed the best properties 
in the alloys. The results obtained indicate that the NT-2 type 
alloy was stronger than the VT2-2 type for time periods longer than 
10 hours. The rupture strengths of the NT-2 type alloy com- 
pared favorably with those of the best alloy, X-40, previously 
tested at 1,700° and 1,800°F. The modified Vitallium alloy was 
superior in rupture strength to the standard Vitallium alloy for 
time periods up to about 1,000 hours. Data from tests at 1,500° 
and 1,600°F. made for the Bureau of Ships, Navy Department, 
at the Massachusetts Institute of Technology were used to show 
the effect of temperature on the properties of the alloys in the 
rupture test. Stress-time-for-rupture data were plotted using 
stress and log rupture time as coordinates and also log stress and 
log rupture time as coordinates. On the semilog plot the data 
were best represented by a single straight line, while on the log- 
log plot a break occurred in the straight-line relationship. 

Internal Stress in Aluminium-Alloy Parts. L. E. Benson. 
Engineering, Vol. 162, No. 4218, November 15, 1946, p. 463, 
tables. (Summary of an address.) 

Effect of Ratio of Rivet Pitch to Rivet Diameter on the Fatigue 
Strength of Riveted Joints of 24 S-T Aluminum-Alloy Sheet. 
Harold Crate, David W. Ochiltree, and Walter T. Graves. U-.S., 
N.A.C.A., Technical Note No. 1125, September, 1946. 19 pp., 
figs., tables. 

An extensive series of tests was conducted on riveted joints to 
determine the effect of rivet size and rivet pitch on the fatigue 
life of joints subjected to “‘prying” (combined tensile and bend- 
ing) loads. For each sheet thickness tested there appeared to be 
a value of the ratio of rivet pitch to rivet diameter that would 
ensure a near maximum of the ratio of fatigue strength to statie 
ultimate strength for the joint. 


Increasing the Compressive Strength of 24S-T Aluminum- 
Alloy Sheet by Flexure Rolling. George J. Heimerl and Walter 
Woods. U.S., N.A.C.A., Technical Note No. 1119, August, 
1946. 13 pp., figs. 5 references. 

The sheet was alternately bent and then straightened by roll- 
ing in a four-step procedure. The results showed that the 
greatest increase was in compressive yield stress in the with-grain 
direction regardless of the direction of rolling; the increase was 
greater as the radius of flexure rolling became smaller and as the 
number of steps was increased. The tensile properties, however, 
were little affected. 

Outstanding Properties of Magnesium-Zirconium Alloys. I, 
Il. C.J. P. Ball. Aluminum and Magnesium, Vol. 3, Nos. 1, 
2, October, November, 1946; pp. 20, 21, 41, illus.; pp. 12, 13, 
15, 19, illus. (Excerpts from an address.) 

Magnesium Electron Limited developed magnesium-zirconium 
alloys having improved physical and mechanical properties for 
aeronautical and other applications. Difficulties with flux con- 
tamination in alloying zirconium with magnesium were overcome 
by the use of a fluoride process. The mechanical properties of 
zirconium-alloy sheet, extrusions, and die castings are tabulated. 

Weathering—Appreciation and a Study. G. D Chapman 
Light Metals, Vol. 9, No. 106, November, 1946, pp. 593-608, 
illus. 

Typical examples of the following groups of cast light alloys 
were chosen for atmospheric exposure studies: aluminum-silicon, 
aluminum-silicon-copper, aluminum-copper, and aluminum-mag- 
nesium. The results are summarized. X-rays can be used to 
demonstrate the type and degree of corrosion. 

Aluminum Casting Alloys. American Smelting and Refining 
Co., Federated Metals Div., Catalog, 1946. 41 pp., illus. In- 
formation about the metallurgy of aluminum casting alloys, with 
the specifications for sand, permanent mold, and die castings, and 
foundry practice. 

Properties of Magnesium Products. American Magnesium 
Corporation, Catalog, 1946. 43 pp., illus., tables. The proper- 
ties, fabrication, finishing, chemical treatment, and availa- 
bility of magnesium-alloy castings and wrought products are 
given. 
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This Tubing Has Double Wall Strength. Inco, Vol. 20, No. 4, 
Fall Edition, 1946, pages 12-14, 28, illus. 

The construction, properties, and uses of Bundyweld nickel 
tubing and Bundyweld Monel tubing are described. The tubing 
is produced in standard sizes from */\.in. to 5/s in. outside diam- 
eters and in lengths up to 100 ft. in certain diameters. Double- 
wall construction gives it resistanée against denting, collapsing, 
or any tendency to burst under pressure. The edges are beveled 
so that there is no appreciable thickening at the joints. The 
tubing is made by plating strips of Monel or nickel with a bond- 
ing metal and then continuously rolling the strip laterally. It 
can be bent, coiled, flanged, flattened, upset, expanded, swaged, 
or brazed for joints and fittings. The ultimate strength, yield 
strength, elongation, and hardness properties are tabulated. 

Development of the 16-25-6 Alloy at the Timken Roller Bearing 
Co. Steel Processing, Vol. 32, No. 10, October, 1946, pp. 656- 
660, illus. 

Investigations conducted to find a material that would main- 
tain strength and atmospheric resistance at high temperatures 
led to the adoption of the 16-25-6 alloy. Forging and rolling 
proved unusually difficult because of extremely high hardness at 
working temperatures. The difficulties were overcome by a 
careful study of the microstructure of the alloy. Details of cold 
working and the results of hardness and temperature investiga- 
tions are given. Chemical and physical properties are listed. 


Materials—Plastics and Plywood 


Theory of Sandwich Construction. II. A. Garrard. British 
Plastics, Vol. 18, No. 209, October, 1946, pp. 451-458, illus. 

Additional information for aircraft designers is presented re- 
garding the structural qualities of sandwich structures compris- 
ing thin strips or sheets of metal or plywood connected to backing 
or supporting members of light, rigid expanded materials. The 
small amount of published data on the strength or stiffness of 
these composite structures available to the engineer deals with 


the probabilities of failure mathematically and experimentally. 


and is mainly concerned with the behavior in compression of 
plane specimens of extremely limited dimensions. In practice, 
however, sandwich and similar constructions may be applied to 
extensive areas and may curve in one or two directions. 

Thermal Properties of Plexiglas. Rohm & Haas Co., Bul- 
letins, Reed. November 13, 1946. 10 pp., figs. 

Technical data sheets give details about the determination of 
the coefficient of thermal expansion of dried Plexiglas I-A in- 
cluding an equation, a graph, and instructions for making the 
calculations in connection with design work. Similar instruc- 
tions are given for the computation of specific heat and the co- 
efficient of thermal conductivity. The application and proce- 
dure are described. The data sheets contain graphs showing the 
interfacial coefficient of heat transfer of the material, plotted 
against air speed at temperatures ranging from —50° to 0°C. 
The method for calculation of total heat transfer also is given. 
An alignment chart for calculating the heat transfer from air to 
air through Plexiglas panels is contained in other data sheets. 

The Significance of Gap Filling Assembly Adhesives. Aero 
Research Technical Notes, Bulletin (Cambridge, England), No. 
47, November, 1946, pp. 1-4, diagrs. 

Some simple tests were made to illustrate the difference in be- 
havior of Aerolite K (a nongap-filling urea formaldehyde adhe- 
sive) with Aerolite 300. Six specimens were made with Aerolite 
300 and hardener GBP, applying the resin to one of the surfaces 
and the hardener to the other, and these were tested after 4 
months’ storage at 25°C. The failing loads were 95, 85, 95, 50, 
80, and 55 lbs., giving an average of 76.6 lbs. Six similar test 
specimens, made with Aerolite K to which 10 per cent of hardener 
CHW had been added, fell to pieces while being cut to shape after 
the 4 months’ storage. On the other hand, test specimens made 
under pressure showed that Aerolite K plus CHW was as good as 
Aerolite 300 plus GBP. The failing loads of Aerolite 300 with 
GBP ranged from 60 to 102 Ibs. and averaged 84.2 Ibs. Aerolite 
K with CHW showed failing loads ranging from 70 to 126 lbs., 
averaging 89.3 Ibs. 


Medicine 


_The Effectiveness of Certain Systems of Oxygen Supply. J. 
K. W. Ferguson. The Journal of Aviation Medicine, Vol. 17, 
No. 5, October, 1946, pp. 486-489, 498, figs. 4 references. 


AERONAUTICAL 


REVIEWS 


A retractable aileron developed by the Pilotless Plane Division of 


Fairchild Engine and Airplane Corporation for the U.S. Navy is 
housed inside the wing and protrudes from the tip when in use. 


The investigation was conducted in order to compare the effi- 
ciency of the B.L.B. and R.C.A.F. reservoir assemblies, to exam- 
ine the evidence for “superefficiency” in either, and to obtain 
more data on the flows of oxygen required with such apparatus. 
The results are summarized. 

Use of the Human Centrifuge in the Indoctrination of a Navy 
Fighter Squadron in the Use of Antiblackout Equipment. Wil- 
liam G. Clark and Ralph L. Christy. The Journal of Aviation 
Medicine, Vol. 17, No. 5, October, 1946, pp. 394-398. 13 refer- 
ences. 

The Effect of Amphetamine Sulphate on the Tilt Table Test. 
Henry W. Newman. The Journal of Aviation Medicine, Vol. 17, 
No. 5, October, 1946, pp. 490-493, figs. 3 references. 

A Roentgenographic Study of ‘‘Bends” and “Chokes” at Al- 
titude. W. L. Burkhardt, H. Adler, A. F. Thometz, A. J. At- 
kinson, and A. C. Ivy. The Journal of Aviation Medicine, Vol. 
17, No. 5, October, 1946, pp. 462-477, illus. 17 references. 

Physiological Studies on Man with the Pneumatic Balance 
Resuscitator, ‘‘Burns Model.” Hurley L. Motley, Andre Cour- 
nand, Morris Eckman, and Dickinson W. Richards, Jr. The 
Journal of Aviation Medicine, Vol. 17, No. 5, October, 1946, pp. 
431-461, figs. 19 references. 

Reactions of the Human to Impact Forces Revealed by High 
Speed Motion Picture Technique. Howard R. Bierman and 
Victor R.. Larsen. The Journal of Aviation Medicine, Vol. 17, 
No. 5, October, 1946, pp. 407-412, illus. 5 references. 

Mechanical Forces Acting on Aviation Personnel. David E. 
Goldman. The Journal of Aviation Medicine, Vol. 17, No. 5, 
October, 1946, pp. 426-430. 11 references. : 

The Effects of Aircraft Accidents upon the Future Performance 
of Flying Personnel. George M. Hass. The Journal of Aviation 
Medicine, Vol. 17, No. 5, October, 1946, pp. 419-425. 

The Management of Surgical Emergencies Following Aircraft 
Crashes. Edgar C. White and Randolph L. Clark. The Jour- 
nal of Aviation Medicine, Vol. 17, No. 5, October, 1946, pp. 413- 
418. 4references. 

Some Aspects of Aviation Dentistry. Kermit F. Knudtzon. 
The Journal of Aviation Medicine, Vol. 17, No. 5, October, 1946, 
pp. 494-497. 9 references. 

Medical Aspects of Troop Carrier Aviation. Robert J. Benford. 
The Journal of Aviation Medicine, Vol. 17, No. 5, October, 1946, 
pp. 478-482, illus. 5 references. 


Meteorology 


A Simplified Method of Conversion from Thickness Values to 
Mean Virtual Temperature. Frank L. Martin. Journal of 
Aeronautical Meteorology, Vol. 2, No. 2-3, January-April, 1946, 
pp. 29-37, illus. 

One of the main advantages of the constant level analysis is its 
ease of application to differential analysis of the atmosphere. 
This is based on the fact that, assuming the hydrostatic relation- 
ship, the geodynamic thickness between two pressure levels is 
proportional to the mean virtual temperature. The present 
method of reporting the’height of the mandatory pressure levels 
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in geodynamic height makes it important to have a simple system 
of conversion from thickness between these levels to mean virtual 
temperature. This paper develops a simple set of straight line 
graphs all on the same diagram which permit of rapid conversion 
between thickness and mean virtual temperature. The method 
is extended to develop an additional set of graphs by means of 
which rapid pressure-height calculations can be made. 

Fog and Low Stratus at the Detroit and LaGuardia Airports. 
Donald A. Linklater. Journal of Aeronautical Meteorology, Vol. 
2, No. 2-3, January-April, pp. 46-92, illus. 

Two important air terminals, Detroit and LaGuardia Field, 
are both subject to local weather influences, one owing to its prox- 
imity to the Great Lakes, and the other because of its ocean ex- 
posure. The prominent meteorological characteristics and 
topography of the airports are described, with information about 
the types and causes of fogs, frontal fog forecasting, and air mass 
forecasting. 

AAF Business: Weather. Irving Ripps. The Log of Nav- 
igation and Aviation, Vol. 4, No. 7, November, 1946, pp. 22-25, 
30. 
The work and results of a 2,462-mile flight from Castle Field, 
Calif., to Anchorage, Alaska, made to trace the origin of storms 
that appear over the Gulf of Alaska. 

Finger-Printing the Weather. J.J. George. The Great Silver 
Fleet News, Vol. 10, No. 6, November-December, 1946, pp. 8, 9, 
illus. The methods of weather forecasting as followed by Eastern 
Air Lines, Inc. 


‘ 


Military Aviation 


The Luftwaffe and Its Failure. Sir Thomas Elmhirst. 
Vol. 50, No. 1975, October 31, 1946, pp. 478, 479, illus. 
mary of an address.) 

The Development of Bombs. Norman Macmillan. Air 
Reserve Gazette, Vol. 1, No. 6, November, 1946, p. 16. 

Air Strategy and Atomic War. Norman Macmillan. Aero- 
nautics, Vol. 15, No. 4, November, 1946, pp. 44-51, figs. 


Flight, 
(Sum- 


Naval Aviation 


Deck Landing. James Bridge. Flight, Vol. 50, No. 1976, 
November 7, 1946, pp. 494-496, illus. Details of the operation 
of aircraft from the flight deck of a carrier. 

A Flying Visit to H.M.S. “Illustrious.”” R. G. Worcester. 
The Aeroplane, Vol. 71, No. 1850, November 8, 1946, pp. 537-540, 
illus. 

A description is given of the background of British naval avia- 
tion, of the part played by what is designated as the Trials Carrier 
in the evolution of air equipment, and of cooperation with other 
units of the British Navy. ‘ 


Parachutes 


An Automatic Parachute Opening Device. George L. Maison, 
George A. Hallenbeck, Ralph Sturm, and E. E. Martin. The 
Journal of Aviation Medicine, Vol. 17, No. 5, October, 1946, pp. 
399-406, illus. 15 references. 

Considerations in the development of automatic parachute- 
opening devices for Army aviators are outlined. Details are 
given about a parachute-opening device designed by the Friez 
Instrument Division of the Bendix Aviation Corporation to the 
requirements of the Air Matériel Command, which has progressed 
through three models. Opening of the chute is accomplished by 
an aneroid-activated squib (explosive cartridge). 


Photography 


Army K-30 Aerial Camera. Army Air Forces, Air Matériel 
Command, Public Relations Office, Release, November 11, 1946. 
2 pp. 

What is reported to be the world’s largest aerial camera, de- 
signed to take large-scale photographs from stratospheric planes 
at heights up to 10 miles, is undergoing tests by the A.A.F.’s 
Photographic Laboratory. Designated the K-30, the camera has 
a 100-in. focal length, f/10 lens, and will provide 9 by 18 in. pic- 
tures with two and one-half times more photographic detail from 
altitudes as high as 10 miles than could be obtained from the 
largest standard camera used at present. It weighs 575 lbs. 


By utilizing two mirrors in the camera’s optical system to ‘‘bend”’ 
the light after entering the lens, the design engineers were able to 
reduce the overall size of the camera to a 4-ft. height and a 5-ft. 
width. In flight, the camera’s shutter, of the focal plane type, 
will operate in */jooth, '/2oth, and !/soth of a second in conjunc- 
tion with the lens, whose diameter is 10 in. The light enters the 
lens, is reflected from the first mirror to the second, then to the 
film, completing the 100-in. light path that forms a figure ‘4” in 
a comparatively small, compact area. To combat cold weather 
conditions at the altitudes at which it will be flown, the camera 
has been equipped with an interior hot-air circulating system, 
thermostatically controlled, and a large electrically heated 
blanket that fits over the entire outside of the camera and lens 
barrel. 


Air Photographs and Archaeology. J. K. St. Joseph. Aero- 
nautics, Vol. 15, No. 4, November, 1946, pp. 76-79, 6 illus. The 
progress so far achieved in the application of air photography to 
archaeology is reviewed and possible future developments are 
suggested. 


Air Survey. A. James Payne. Indian Aviation, Vol. 30, No. 
9, September, 1946, pp. 195, 196, 3 illus. 

Brief information is supplied about the O.S.C. Mk.I air camera, 
produced by the Williamson Manufacturing Company, Ltd., 
England. Particular attention is given to the design of the hot- 
air system provided to ensure efficient operation of the camera 
under extremes in climatic conditions. This takes the form of 
an air-heated enclosure within which the camera operates. Heat 
is derived from the cabin-heating system of the airplane. 


Production Methods 


Why Packard Made New Drawings for the Rolls-Royce “‘ Mer- 
lin” Engine. Product Engineering, Vol. 17, No. 11, November, 
1946, pp. 81-85, illus. 

Problems of redesign encountered by the Packard Motor Car 
Company when it undertook quantity production of the British 
Rolls-Royce Merlin engine are outlined. The company had to 
contend with an almost complete absence of international draft- 
ing and engineering standards. All the British drawings had to 
be redrawn because they were in first-angle projection instead of 
third-angle projection as is customary in American practice. 
Drawings of subassemblies had to be made by using a finished 
model of the British engine for guidance. To establish a basis 
for setting up tolerances, parts of the British engine had to be 
measured. The problem of duplicating British threads also had 
to be solved. 


Gas Turbine Developments. The Engineer, Vol. 182, No. 
4738, November 1, 1946, pp. 392-394, illus. 

The article describes the equipment of the Wood Top works of 
Joseph Lucas, Ltd., and production methods used in the manu- 
facture of parts of the combustion system of multichamber jet 
aircraft engines. Information is supplied about the layout of the 
plant, the press shop, furnace equipment, and assembly shop. In 
correcting design weaknesses and establishing the correct work- 
shop technique, metallurgical investigation into the causes of 
failure was of much assistance. It was found that, in general, 
failure of combustion can be attributed to one or more of three 
causes, namely—excessive temperature causing distortion or 
burning of the metal; fretting of parts under vibration; and 


The North American XFJ-1 jet-propelled Navy fighter. 
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fatigue set up by vibratory stresses, sometimes in combination 
with the thermal and mechanical stresses. Some examples of 
early failures are cited. 


Bristol Type 167. I. Aircraft Production, Vol. 8, No. 11 (97), 
November, 1946, pp. 514-523, illus. A detailed description of 
the production methods followed in the construction of the air- 
plane. 


Sealing of Porous Castings. Prescott C. Fuller. 
Vol. 53, No: 5, November, 1946, pp. 96, 111, illus. 

A method for impregnating castings made of low-density metals, 
such as aluminum and magnesium, is based on the sealing of the 
microporocitic flaws prevalent in such metals but is not intended 
to be used for salvaging defective castings. The material, known 
as Polyplastic MC, is a modified anhydrous copolymer developed 
by Polyplastex, Inc. One of the basic ingredients is the Amer- 
ican Cyanamid Company’s thermosetting resin called Laminac, 
modified to obtain the physical and chemical requirements for 
making castings pressuretight. The properties of the material 
are listed and the methods of applying it are described. The 
methods of impregnation are classified into three groups desig- 
nated as pressure-vacuum, internal pressure, and vacuum, each 
of which is outlined briefly. 

Precision Forging of High Temperature Alloys. C. H. Smith, 
Jr. The Iron Age, Vol. 158, No. 22, November 28, 1946, pp. 42 
46, illus. 

New developments in forging technique have made possible 
the quantity production of precision gas-turbine forgings from 
high-temperature stainless alloys by the Steel Improvement & 
Forge Co. The metallurgical and mechanical considerations 
involved in this precision forging and details of the operation 
sequence are given. The physical properties of a 16-25-6 alloy 
turbine wheel and the composition of high-temperature alloys 
commonly used for forged turbine blades are tabulated. 

Design and Production Control of Silver Alloy Brazed Joints 
in Aircraft Structures. H. A. Smith and P. A. Koerner. The 
Welding Journal, Vol. 25, No. 11, November, 1946, pp. 1061 
1067, illus. 

An experimental program was initiated by the Beech Aircraft 
Corporation to determine the extent of the possibilities for using 
silver brazing methods in the construction of aircraft landing 
gear. Procedures for establishing the use of brazed joints are 
described. Information is given about principles of design, 
principles for making brazed joints, and the certification of air- 
craft silver-brazing operators. 


Profile and Surface Analysis. I. Aircraft Production, Vol. 
8, No. 11 (97), November, 1946, pp. 509-512, illus. 

Part I of a serial article first discusses the advantages of optical 
projection for the checking of a variety of work and points out 
certain limitations that must be overcome so that the method 
may be used to the best advantage for such work as checking of 
the tooth contour of aircraft gears. Details then are given about 
a technique developed by D. Napier and Son, Ltd., which retains 
the basic usefulness of the projector, but largely overcomes its 
limitations by a combination of mechanical and optical magni- 
fication carried out in two stages. Practical applications of the 
technique are described, as well as the checking of milling-cutter 
profiles, and templates. 

Synthetic Sand in an Aluminum Foundry. William G. Parker. 
Aluminum and Magnesium, Vol. 3, No. 2, November, 1946, pp. 
16-18, 24, illus. 4 references. 

The importance of a properly prepared sand specimen is dem- 
onstrated in a description of the writer’s experience in making 
aircraft aluminum castings. The necessity for a secure and sub- 
stantial base for the American Foundrymen’s Association sand 
rammer is stressed. Tests conducted in a sand-testing labora- 
tory for the purpose of selecting the most suitable synthetic sand 
for the casting job are described. The value of proper sand con- 
trol in the reduction of casting defects is emphasized. 


Dimpling Light-Alloy Sheet. Aircraft Production, Vol. 8, No. 
11(97), November, 1946, pp. 536-540, illus. 

An investigation into the subject of dimpling has been in prog- 
ress at the University of California since August, 1944. The 
program was established to study the mechanics of sheet deforma- 
tion during dimpling, to survey existing techniques, and to de- 
velop and evaluate suitable new techniques for dimpling the high- 
strength alloys. This article deals with the phase of the investi- 
gation covering new techniques. The study has been limited to 
hot dimpling, since previous experience indicated that elevated- 
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temperature dimpling appears to be the most practical method 
of fulfilling the many requirements for a satisfactory dimple, 
Consideration is given to methods of heat-treating the sheet be- 
fore and during dimpling, the equipment used in the experimen. 
tal development work, and the requirements for basic equip. 
ment. Conclusions reached through the investigation are enu- 
merated. 


High-Tensile Aluminium Alloy Sheet. J. G. Gwatkin. Ai. 
craft Production, Vol. 8, No. 11(97), November, 1946, pp. 527, 
528, illus. 

In new air-frame designs increasing use is being made of high- 
tensile aluminum sheet and strip materials requiring a double 
heat-treatment comprising a solution treatment followed by ar. 
tificial age hardening. Some typical proof and maximum stresses 
now being obtained for some of the better-known naturally aging 
materials by this process are described and compared. Some 
modifications of the works’ routine which were necessary to 
route these materials through the shops and to ensure their re- 
ceiving the proper heat-treatment are described. 


Some Observations on the Weldability of High-Strength 
Wrought Aluminum Alloys. William R. Apblett, Jr. The 
Welding Journal, Vol. 25, No. 11, November, 1946, pp. 802s- 
808s, illus. 

The fundamental metallurgy involved in the weldability of 
high-strength wrought aluminum alloys is discussed. It is in 
dicated from tensile and slow bend tests of welded specimens 
that the strength of the alloys investigated—61S-T, 24S-T, and 
75S-T, is not utilized to the full extent because of both the in- 
adequacy of present-day electrodes and the deleterious effect of 
welding on wrought aluminum alloys. The tests reported in- 
dicate that future investigations should be aimed at the develop- 
ment of an electrode that will produce better mechanical proper- 
ties in the deposited weld metal and the development of more 
weldable aluminum alloys. 


Spotwelding Technique for Primary Structures. II. Fred- 
erick 8. Dever. Aviation, Vol. 45, No. 11, November, 1946, pp. 
64, 65, illus. 

The conclusion of a description of procedures followed by The 
Ryan Aeronautical Company in the spot welding of aircraft 
primary structures. Important operational factors pertinent, to 
equipment are discussed. Army and Navy weld specifications 
are outlined. Information is supplied about work-inspection 
procedures. 


Spot Welding Design Data. Frederick S. Dever. Produd 
Engineering, Vol. 17, No. 11, November, 1946, pp. 105-109, 
illus. 

Design factors for spot welding as applied to the fabrication of 
aircraft structures are discussed. The limits for edge distances 
and for distances between adjacent spot welds, limiting diameter 
of spot welds, types of spot-welded joints, and the efficiencies of 
such joints are defined in terms of material thickness. Selected 
information of general interest to designers about spot welding 
and the inspection of spot welds is included. Spot-welding 
operations carried out at a plant of The Ryan Aeronautical Con- 
pany are used as examples. 


Cutting Stainless Steel with the Electric Arc. H. E. Linsley. 
The Iron Age, Vol. 158, No. 20, November 14, 1946, pp. 96-98, 
illus. 

A new technique called Oxyare cutting, for cutting stainless 
steel, copper, Monel, and other ferrous and nonferrous alloys, 
is described. The process involves the use of a tubular mild 
steel rod through which a stream of oxygen is supplied to the are. 
It is stated that the operation is extremely fast and that the par 
ent metal is not contaminated. 


Reproducing Drawings on Metal. S.H. Barmasel. The Iron 
Age, Vol. 158, No. 21, November 21, 1946, pp. 62-64, illus. 

A description of the Kodak Transfax process, for reproducing 
engineering drawings, diagrams, and instruction plates on metals, 
rubber, and plywood. 


Induction Heating. Ohio Crankshaft Co., Tocco Div., Catalog, 
1946. 59 pp., illus. 

Contains a study of the theory and application of induction 
heating in industrial processes. Following a brief review of the 
origin and development of the process, the principles are e 
plained in semitechnical language. The equipment and controk 
used are described and the technical considerations governing 
their application are set forth. 
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het hod i i 1.0 are determined by the use of a planimeter or by counting 
imple, Production Tools and Equipment squares. It is suggested that the method might be replaced by 
et be- Barnes Hydraulic Presses. John S. Barnes Corp., Release, the use of integrating coefficients. The formulas for these co- 
rLNem Recd. November 6, 1946. 1p. efficients and the method of deriving them are described. The 
quis An advance in the high-speed handling of sheet-metal fabrica- values adopted are tabulated. 
° tion is claimed for two new Barnes hydraulic presses of 25-ton Account of the Derivation of High-Speed Lift and Drag Data 
and 50-ton capacities. Designed for the piercing, punching, for Propeller Blade Sections. R.C. Pankhurst and A. B. Haines. 
Air. forming, and drawing of sheet-metal parts, these presses have Gt. Brit., Aeronautical Research Committee, Reports and Memo- 
». 527 combined the functions of several presses into one compact ma- randa No. 2020, August, 1945. 24 pp., figs. 26 references. 
chine. Each press is powered by a Barnes self-contained hydrau- British Information Services, New York. $1.35. 
f high- lic unit. Dual electrical controls increase safety and flexibility This report describes the development of the method used for 
double of operation. obtaining high-speed lift and drag data of propeller-blade sec- 
by ar. Laminated-Plastic Jigs and Tools. Aircraft Production, Vol. tions. The analyses were based on overall measurements of 
tresses 8, No. 11(97), November, 1946, p. 513, illus. thrust and torque on full-scale propellers. The method finally 
y aging Two grades of a plastic, Bakelite Laminated, are used for jigs adopted for representing the behavior of the lift and drag co- 
Some § and tools. Not to be regarded as a substitute for metal, they — se propeller blade section at high Mach Number is 
ary to should be well suited for applications where weight must be DEFY AU OT 
eir Te saved and where the limits ay cee are in the ehaieed High-Speed Lift and Drag Data for Propeller Performance 
of +0.005 in.; for example, in drill-and-rout templates for sheet Calculations. A. B. Haines and R. J. Monaghan. Gt. ara, 
rength and plate details. The physical properties are listed. Aeronautical Research Council, Reports and gris N an 
The Tantung—What It Is. . to Use It. D.I. Brown. The 6 references. Britis 
802s- Iron Age, Vol. 158, No. 20, November 14, 1946, pp. 76-81, illus. gag “cam paryp trae yes on ry rovide high-speed lift- 
lity of specialized cutting-tool materials developed for the metal-cutting ‘al lati The 
cimens tantalum carbide, is produced by precision casting and can be a ea ed when further exp y 
T, and used to advantage in machining operations. Data from a num- The Elimination of Flutter from a Propeller. L. H. G. Sterne 
the in- ber of with and R. H. Brown. Gt. Brit., Aeronautical Research ( Yommittee, 
fect examples of the use of this alloy for parts where high resistance 
ove New Abrasive Reduces Grinding Costs. John Anthony. The Modifications made to the compressed wood blades of a variable 
props Iron Age, Vol. 158, No. 21, November 21, 1946, Pp. 56-39, illus. pitch propeller resulted in the complete elimination of the flutter 
f more A new abrasive of the fused alumina or aluminum-oxide type that had previously been experienced. The modifications were 
is identified as 32 Alundum, developed by the Norton Company. the removal of the undercamber from the tip sections and the re- 
Fred- It 5 said ” provide more durable abrasive wheels, fewer redress- moval of part of the leading edge, so that the sections could be 
46, pp. mes, tamer down feeds, and cooler cutting. — lhe properties of reshaped to conventional Clark form with the greatest thickness 
the material are compared with other abrasive materials made at each section distant one-third of the chord from the leading 
by The by the same manufacturer. edge. This modification had the effect of bringing the center of 
aircraft Magnesium-Alloy Dust-Collecting Equipment. Engineering, pressure farther back relative to the centroids of the inboard sec- 
nent, to Vol. 162, No. 4218, November 15, 1946, p. 464, illus. A descrip- tions. 
cations tion of the equipment built for Rolls-Royce, Ltd. Nitrate Covering for Propeller Blades. Sidney H. Fedan. 
pection Pant-O-Jector Optical Projector. Engineers Specialties Divi- Modern Plastics, Vol. 24, No. 3, November, 1946, pp. 142-145, illus. 
sion of the Universal Engraving & Colorplate Company, Inc., Re- The method of applying cellulose nitrate sheeting to the ex- 
Produd lease, Reed. November 21, 1946. 14 pp. terior of Aeromatic variable-pitch wooden propeller blades, which 
ia The Pant-O-Jector, used for inspecting the blades, buckets, has been developed and perfected by the Bartlett Hayward Divi- 
and vanes of gas turbines, is based on the “x” and “y” motion sion of Koppers Company, Inc., is described. The history of the 
tionil on W hich a pantograph works, by “tracing the path” of the serib- use of a plastic coat on the exterior of wooden propellers to pro- 
stanell ing end of a pantograph on a projection instrument at a known vide maximum resistance to abrasion and moisture absorption 1S 
ae magnification. reviewed briefly. The article explains how difficulties encount- 
arse. ered in the manufacture on a production basis of propellers with 
—e a nitrate covering were overcome. Details are given about the 
ae Propellers anus of the nitrate sheet, and trimming and carving opera- 
ions. 
wal Airscrew Thrust Grading by Pitot Traverse: Allowance for 
om- 


Rotation of Slipstream at High Rates of Advance. R. C. Pank- 
hurst. Gt. Brit., Aeronautical Research Committee, Reports and 


Linsley Memoranda No. 2049, May, 1945. 12 pp., figs. 2 references. 
. 96-98, British Information Services, New York. $0.75. 
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When the thrust grading of a propeller is obtained from meas- 
urements of the change in total head across the disc, the simple 
relationship appears as an equation that may be in error by 
several per cent, since it neglects the rotational compound of the 
inflow velocity. An expression is derived for the necessary cor- 
rection to the thrust grading coefficient, this expression being 
subject to certain simplified assumptions where the correction 
factor for rotation of the slipstream is a function of the advance 
ratio, radius, and number of blades. Tables set forth the cor- 
rection factor for propellers having two, three, four, five, and six 
blades. 

Integrating Coefficients for Airscrew Analysis. C. N. H. Lock 
and A. E. Knowler. Gt. Brit., Aeronautical Research Council, 
Reports and Memoranda No. 2043, July 14, 1941. 12 pp., tables. 
3 references. British Information Services, New York. $0.75. 

In calculations of propeller performance by a general graphical 


w of the method, the value of the thrust grading coefficient or of a power Photo Courtesy Koppers Company, Inc., 

are ek loss coefficient is calculated for a definite series of values of the artlett Hayward Division 
control radius 0.3, 0.45, 0.6, 0.7, 0.8, 0.9, 0.95, 0.975. These values are Finished nitrate-covered propeller blade is given weight arid 
overning then plotted against the square of the radius, a smooth curve is balance checks by use of scales. (See “Nitrate Covering for Pre~ 


drawn, and the area under the curve between the limits 0.09 and peller Blades.’’) 
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The Problem of Noise Reduction with Reference to Light Air- 
planes. Theodore Theodorsen and Arthur A. Regier. U-.S., 
N.A.C.A., Technical Note No. 1145, August, 1946. 20 pp., 
figs., tables. 4 references. 

Experiments by Deming at the Langley Memorial Aeronauti- 
cal Laboratory confirm completely the formula of Gutin, which 
permits the convenient calculation of the sound level of any air- 
plane propeller at low forward speeds. A simplification of the 
Gutin formula has been achieved by the use of a set of functions 
giving the sound level in the direction of maximum intensity. 
The sound level can be read from graphs of the functions for vari- 
ous numbers of blades and tip speeds. Two numerical examples 
and one experimental example are included and a radical fan-type 
propeller is tentatively treated. Results of this study show that 
propeller noise dominates engine exhaust noise even though the 
exhaust noise has a relatively high intensity. It is concluded 
that, in order to reduce the outside sound level of an airplane 
materially, it will be necessary to modify the propeller to operate 
at low tip speeds and to have a large number of blades. The 
practical use of this conclusion is a matter of considerable tech- 
nical complexity involving many compromises. An effective 
engine exhaust muffler will also be required. 


Rotol Developments. Flight, Vol. 50, No. 1974, October 24, 
1946, pp. 453, 454, illus. 

Two developments of Rotol Limited are briefly described, 
which are designed to contribute to aircraft comfort and safety. 
One is an automatic device for synchronizing the speed of air- 
craft engines. The system is based on the selection of one of the 
engines as a “master,” the remaining power units being subject 
to continuous automatic correction to the governing r.p.m. of the 
master. The other development is a revision in the normal Rotol 
deicing system, made to ensure a better distribution of the pro- 
tective fluid over the propeller blade. The leading edge of each 
blade has cemented to it a Neoprene synthetic-rubber shoe in 
the form of a carefully designed tapering strip, grooved through- 
out its length. At the root of each shoe is an inverted cup or 
trough, also of Neoprene, into which the feed pipes deliver the 
deicing fluid. Several holes through the cup direct the fluid into 
the grooves where it is carried out along the leading edge by cen- 
trifugal force and overflows on to the blade. 


Automatic Synchronizing Equipment. The Aeroplane, Vol. 71, 
No. 1848, October 25, 1946, p. 471, illus. (Cf. preceding ab- 
stract.) 


Britain’s Airscrews. The Aeroplane, Vol. 71, No. 1851, No- 
vember 15, 1946, pp. 592-594, illus. Brief descriptions and speci- 
fications of the propellers of six manufacturers. 


Radio 


‘““Weatherproofed” Communications. Lawrence LeKashman. 
Aero Digest, Vol. 53, No. 5, November, 1946, pp. 56, 168, 171, 
illus. 

A special diversity type RCM radio receiver was developed by 
engineers of the C.A.A. Signals Division in collaboration with the 
National Radio Company, to meet the conditions imposed by 
severe weather in Alaska. The solution of the problem of ob- 
taining weather reports in sequence from a number of isolated 
stations in spite of static disturbances involved a receiver amount- 
ing essentially to an automatic channel selector, each station 
transmitting simultaneously on several-frequencies so that the 
receiver could select the channel least affected by the dis- 
turbances. A typical installation is briefly described and it 
is suggested that the air lines may be interested in the sys- 
tem. 


Maintenance Testing of Automatic Direction Finders. Wayne 
E. Price and E. M. Hassell. Aviation, Vol. 45, No. 11, November, 
1946, pp. 78-81, illus. 

The design and use of the test equipment. The difficulty of 
attaining flight conditions in a shielded room was solved by the 
development of an antenna simulator to reproduce artificially 
the signal received by a directional loop. 


Airadio Aviation Communication Equipment. Airadio, Inc., 
Catalog, Reed. November 21, 1946. 38 pp., illus. General 
description and operating instructions for the Super “41” re- 
ceiver and the Super “42” transmitter-receiver, both for use in 
aircraft. 


LL 
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Illustration Courtesy Sperry Gyroscope Company, Ine, 


Circuit diagrams of loop simulator which consists of shielded 
pice oon rotated in field of exciter coils. (See ‘‘Maintenance 
esting of Automatic Direction Finders.’’) 


Rotating Wing Aircraft 


Jet Propulsion Applied to Helicopter Rotors. R. H. Miller, 
Journal of the Aeronautical Sciences, Vol. 13, No. 12, December, 
1946, pp. 639-645, diagrs. 3 references. 

Some of the factors affecting jet-driven rotor performance are 
discussed, and it is shown that the relatively high tip speeds re 
quired in order to realize a reasonable jet efficiency result in a 
considerable reduction in the aerodynamic efficiency of the rotor, 
Although this aerodynamic efficiency may be improved by de- 
creasing the rotor solidity, a practical limit is reached, in the case 
of jet drives involving airflow through the blades, beyond which 
the specific fuel consumption increases almost asymptotically 
with decrease in solidity. However, the weight-saving possible 
with such drives and their simplicity may in certain cases offset 
their low aerodynamic and propulsive efficiencies. A rough com- 
parative performance and weight estimate is made between con- 
ventional and jet-driven helicopters in an attempt to evaluate 
their relative merits. 

An Investigation of the Airflow Underneath Helicopter Rotors. 
Robert 8. Ross. Journal of the Aeronautical Sciences, Vol. 13, 
No. 12, December, 1946, pp. 665-677, illus. 3 references. 

The airflow underneath helicopter rotors, as determined by the 
classical blade-element and momentum theories without the as- 
sumptions of constant chord or constant circulation along the 
span, was estimated from theoretically determined charts. These 
values were compared with those obtained from the actual meas- 
urements taken near a model rotor with a “hot wire” anemometer. 
Both time average and instantaneous readings of velocity were 
taken at simulated hovering and horizontal flight conditions. 
These measurements showed the theoretic estimation to be good 
at low angles of attack and at positions not too near the blade tips. 
They also indicated the pulsations that occur in horizontal flight 
and showed these to be of unanticipated magnitude. Positions 
of maximum and minimum effect were tested to get the range of 
pulsation. This method of determining rotor characteristics was 
different from those now employed, and the equipment used was 
built specially for these tests. The instruments were easy to 
handle and offered an improved picture of the distribution of 
rotor forces. 

Helicopter Power Requirements. C. Peyton Autry. Air- 
craft Engineering, Vol. 18, No. 212, October, 1946, pp. 337-342, 
illus. 

An investigation is made of the efficiency of the helicopter rotor 
system, that is, the minimum power required for a given per- 
formance. The study is intended to indicate the effects of gross 
weight, rotor diameter, rotor r.p.m., blade solidity, and hovering 
altitude on the power required compared with the performance 
required. The general approach to the problem is to find the 
minimum power required for any aircraft by a rather wide varia- 
tion in the stipulated determining factors. Optimum rotors and 
rotor speeds are given. 

Practical Engineering of Rotary Wing Aircraft. V. John E. 
McDonald. Aviation, Vol. 45, No. 11, November, 1946, pp. 62, 
63, illus. 

The Chief Engineer of the Autogiro Company of America con- 
tinues a discussion of design criteria for rotary wing aircraft. A 
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whidl Bell Aircraft Corporation's two helicopter production lines. In the foreground are Model 47's heading for the commercial market. The 
tically second line consists of rotary wing aircraft scheduled for delivery to the Army Air Forces, the Army Ground Forces, and the Navy. 
ossible 
offset brief history of the manifestations of vibration is presented. The the work performed by a Coast Guard helicopter in the rescue of 
1 com- phenomena are classified and a flapping equation for a single rotor the passengers and crew of a transport airplane wrecked in New- 
n con- blade is developed. foundland. 
aluate Low-Density Rotor Blades. George P. Martin. Aero Digest, 
Vol. 53, No. 5, November, 1946, pp. 91, 121, illus. ‘ 
totors. Following an outline of six possible improvements that could Stress Analysis and Structures 
ol. 1% be incorporated in rotor blades to meet the requirements imposed 
by use in helicopter rotors, the writer reviews the construction The Stress in a Circular Fuselage. W. J. Goodey. The 
by the and performance of special blades designed and built by the Uni- Royal Aeronautical Society, Journal, Vol. 50, No. 431, November, 
he as- versal Helicopter Corporation for the Rotary Wing Section of 1946, pp. 833-871, illus. 
ig the the Air Matériel Command for use on the R-6A helicopter. The Investigations were made primarily in order to determine the 
These materials selected, the methods of fabrication, and the results of manner of transmission of concentrated loads from the frames to 
meas- tests conducted at Wright Field are noted. the skin of a circular fuselage. The more fundamental approach 
meter, U.S.S.R. Rotating-Wing Aircraft. The Aeroplane Spotter, to the subject was made because the usual assumption, that the 
7 were Vol. 7, No. 175, November 16, 1946, p. 268, illus. Descriptions shear distribution in the skin adjacent to the frame is given by the 
itions, of the principal types. simple “beam theory,” was considered to be of doubtful validity, 
e good Sikorsky Unveils New Helicopter. Aviation News, Vol. 6, and the writer suspected that a critical examination of the prob- 
le tips. No. 22, November 25, 1946, p. 12, illus. lem would show a considerable variation from the ordinary theory 
| flight The Sikorsky S-52 two-place helicopter is intended particularly in the immediate vicinity of the loaded frame. The investigation 
sitions for military liaison and patrol work. Designed for a maximum shows that the bending moment distribution in a frame subjected 
nge of speed of 105 m.p.h. and a useful load of 650 lbs., it is provided with to a concentrated load differed considerably from that given by 
cs was all-metal rotor blades as standard equipment. ordinary beam theory, the difference depending on the flexibility 
»d was Rotary Wing Kite. Aero Digest, Vol. 53, No. 5, November, of the frame. It further shows that even greater departure from 
asy to 1946, pp. 86, 87, illus. (Cf. AER 10/46:65.) beam theory can occur in the stress distribution in the skin of the 
ion of McDonnell’s Large Helicopter. Aero Digest, Vol. 53, No. 5, fuselage, and that bending stresses in the skin and stringers near 
November, 1946, pp. 87, 170, illus. (Cf. AER 10/46:63.) the loaded frame may be several times their beam-theory values. 
Air- A Rotating Wing Enterprise. R. A. Pullin. Aeronautics, Such stresses may therefore be as important as those at some dis- 
7-342, Vol. 15, No. 4, November, 1946, pp. 117, 118, 121, 128, diagrs. tance from the frame, where the stress distribution has settled 
The development of rotating wing aircraft, with particular ref- down to the beam-theory distribution. 
r rotor erence to the activities of the Cierva Autogiro Company, Ltd., The Column Paradox. F. R. Shanley. Journal of the Aero- 
n per and its licensees, nautical Sciences, Vol. 13, No. 12, December, 1946, p. 678. Ref- 
f gross Helicopters As a Means of Transportation. IV. Raoul Haf- erence. 
vering ner. American Helicopter, Vol. 5, No. 1, December, 1946, pp. In a short article the “reduced modulus” theory for computing 
mance 10, 11, 37, 47, diagrs. column action in the inelastic range is explained and compared 
nd the Competition with existing forms of transport is discussed. The with the use of Young’s modulus and the tangent modulus. A 
varia- analysis is based on certain assumptions regarding costs, speeds, question is raised with regard to the assumption implied in the 
rs and time saving, etc., derived from definitions that apply to any form derivation of the reduced modulus theory by which it is, in effect, 
of transportation. assumed that something keeps the column straight while the 
yhn E. Pacific Venture. John J. Sanduski. American Helicopter, strain increases from that predicted by the tangent modulus 
yp. 62, Vol. 5, No. 1, December, 1946, pp. 12, 13, 38-41, illus. A pop- theory to the higher value derived from the reduced modulus 
ular account of helicopter operations in air-sea rescue. theory. The paradox represented by the assumptions involved 
a COn- St. Martin in the Woods. Joe Martin. American Helicopter, is discussed, and it is concluded that to find the maximum load 
ft. A Vol. 5, No. 1, December, 1946, pp. 8, 9, 35, 36, illus. Recital of for a perfect column in the plastic range, it will evidently be 
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Gleam in the Eye of a Navy Cadet 


From the moment a Navy flying cadet arrives at his flying field barracks, 
his eyes and his heart are on “the line.” 


For there rests his first love, the plane in which he will learn many 
of the precise and efficient practices of Naval Aviation. 


A new plane for “‘the line” at Naval training stations has flown its 


first tests—a primary trainer that looks and “‘feels” like the shipboard 
fighters some of the cadets will eventually fly. 


Sleek, clean-lined, powerful, and with new safety features, this latest 
product of Fairchild design and engineering development is the XNQ-1. 
It embodies flight and safety characteristics never before attained in a 
plane of this type—characteristics that a farsighted Navy specified for 
the ideal training airplane. 


Careful research and engineering skill mark the XNQ-1, as they mark 
all Fairchild products, with “the touch of tomorrow.” These engineer- 
ing skills won for Fairchild the XNQ-1 contract in a competition among 
the nation’s topflight designers—a competition sponsored by the Navy’s 
Bureau of Aeronautics. 


XNQ-1 Navy Specifications 


Tandem, 2-place, low-wing, all- 
metal monoplane. 


Flaps, retractable landing gear. 
Controllable pitch propeller. 


One-piece “bubble” canopy af- 
fording all-around vision. 


New, Navy-developed safety 
cockpit. 


Power plant— 320 h.p., 9-cyl- 
inder Lycoming in a Fairchild- 
designed “power package.” 


Speed—170 m.p.h. 
Rate of Climb—1,000 ft. per min. 


Stability and control of carrier- 
based aircraft. 


Fairchild Mircralt 


Division of Fairchild Engine & Airplane Corporation, Hagerstown, Maryland 
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AERONAUTICAL REVIEWS 


necessary to analyze each case separately, using a step-by-step 
process and employing the general methods followed by von 
K4rm4An in his solution of the eccentric column. 

Effect of Small Deviations from Flatness on Effective Width 
and Buckling of Platés in Compression. Pai C. Hu, Eugene E. 
Lundquist, and S.:B. Batdorf. U.S., N.A.C.A., Technical 
Note No. 1124, September, 1946. 41 pp., figs. 13 references. 

A theoretic investigation was undertaken to evaluate the effect 
of small deviations from flatness on the behavior of simply sup- 
ported square plates under compression, it being assumed, that 
the proportional limit is not exceeded. This study involved the 
solution of the von Karman large-deflection equations according 
to the method used by Samuel Levy in N.A.C.A. Technical Note 
No. 846. As a result of the investigation, it was found that: 
(1) The effects of initial deviations from flatness upon buckle 
growth and effective width of plate are most marked at stresses 
around the theoretic flat-plate critical stress; at stresses well 
above or below the critical stress, the behavior of a plate with an 
initial deviation from flatness is much the same as that of an in- 
itially perfectly flat plate. (2) In two commonly used laboratory 
methods giving experimental critical stresses related to the start 
of rapidly increasing lateral deflections it may be expected that 
the larger the initial deviation from flatness the smaller is the ex- 
perimental critical stress. (3) The Southwell plot method of 
predicting theoretic critical stresses for perfect specimens from 
experimental observations on actual specimens may not be ex- 
pected to give, in general, satisfactory results when applied to 
flat plates. 

Stress Diffusion Problems. V. W. J. Goodey. Aircraft 
Engineering, Vol. 18, No. 212, October, 1946, pp. 343-346, illus. 

The writer considers the state of stress in the top skin and in 
the rear spar of a simplified two-spar wing having an outer por- 
tion skin-covered and an inner open portion, the two spars being 
built in at the inner end. It is noted that the top and bottom 
skins will usually be reinforced with spanwise stiffeners and the 
application of torque to the box will induce end loads in these 
stiffeners, in addition to bending moments in the spars. These 
end loads are essentially a local effect, localized near the inner 
end of the skin-covered portion of the wing, and at sections re- 
mote from the inner end the torsional stresses in the box will be 
given by the ordinary Batho formula. At the inner end of the 
skin covering, the front and rear spars will have equal and op- 
posite bending moments in them. The state of the stress in the 
box due to the equal opposite bending moments applied to the 
spars at the inner end, the applied torque being zero, is investi- 
gated. The effects of the applied torque are then superimposed 
to obtain the complete solution of the problem. 

The Brittle Lacquer Method for Estimating Stress Distribution 
in Welded and Riveted Joints. R. F. Tylecote. Sheet Metal 
Industries, Vol. 23, No. 235, November, 1946, pp. 2194-2198, 
illus. 

A special lacquer is applied to the specimens, which are then 
gradually loaded until strain lines develop in the lacquer. An 
investigation of the stresses in welded and riveted joints of air- 
craft structures using the brittle-lacquer method is described. 

Strain Gauging in Structural Design. H. E. J. Rochefort. 
The Aeroplane, Vol. 71, No. 1848, October 25, 1946, pp. 474-478, 
illus. 

The principles on which the strain gage operates, as well as the 
measuring instruments used for computing changes of resistance 
by means of the Wheatstone bridge method, are described briefly. 
Strain-gage technique has been found valuable in structural prob- 
lems involved in aircraft design. Some observations are made 
regarding the application of the system in the development of 
fighter aircraft. Different methods of recording are compared. 
Emphasis is placed on the importance of properly positioning the 
gages on the specimen. 

Effect of Misalinement of Strain-Gage Components of Strain 
Rosettes. S.S. Manson and W. C. Morgan. U.S., N.A.C.A., 
Technical Note No. 1133, September, 1946. 20 pp., figs. 8 ref- 
erences. 

A mathematical analysis was made of the effect of misalign- 
ments among the components of rectangular and equiangular 
‘train rosettes on the determination of the magnitudes and direc- 
tions of principal strains. Misalignments of +2° among indivi- 
dual gages introduce no serious errors in the computation of 
principal strains from rosette data. Errors caused by a given 
misalignment are proportional to the maximum shear strain at 
the test point and the effect is most important in regions of pure 
shear. The equations derived in the analytic investigation pro- 


The vacuum tube acceleration pickup as developed by the Na- 
tional Bureau of Standards. The tube consists of a fixed, indirectly 
heated cathode with elastically mounted plates, one on either side, 
as shown in the view at the right. (See ‘““Wacuum Tube Accelera- 
tion Pickup."’) 


vide corrections that are applicable only if the misalignments’ are 
known. These equations indicate qualitatively the limits of 
accuracy with which strain determinations can be made when the 
possibility of misalignment exists. Verification of the analysis 
was made by experimental investigation of the behavior of a 
rosette the misalignment of which was known. 


Wind Tunnels and Laboratories 


Blockage Corrections in a Closed High-Speed Tunnel. A. 
Thom. Gt. Brit., Aeronautical Research Council, Reports and 
Memoranda No. 2033, November, 1943. 24 pp., figs. 3 ref- 
erences. British Information Services, New York. $1.35. 

The corrections that have to be applied to measurements in a 
tunnel due to the solidity of the body experimented on and due to 
its wake are called “solid blockage’”’ and “wake blockage.”’ A 
method of allowing for the effect of the wake is suggested and dis- 
cussed. The application to the case of speeds approaching the 
velocity of sound is discussed with special reference to the Royal 
Aircraft Establishment high-speed tunnel. The subject matter 
has been written for direct application to that particular tunnel 
but many of the formulas are of general applicability. It appears 
that these corrections become extremely large for Mach Numbers 
of the order of 0.8 to 0.85. 

Navy Rebuilding German Test Tunnels for Experiments in 
Supersonic Speeds. Engineering News-Record, Vol. 137, No. 17, 
October 24, 1946, p. 8 (550), illus. 

Three German supersonic wind tunnels stated to be of a design 
unique to the United States and believed by the Navy to be supe- 
rior to other known types have been brought to this country and 
are being installed in a new building at the U.S. Naval Ordnance 
Laboratory at White Oak, Md. A striking feature of the tunnel 
design, in which measurements for the V-2 rocket were made 
throughout the entire range of supersonic speeds up to Mach 
Number 4.4, is the method of intermittent operation of the two 
large tunnels, requiring only a fraction of the power needed for 
a continuous tunnel of comparable size. A large sphere and a 
discharge valve containing a second. throat and a quick-opening 
valve known as a Polte valve are the heart of the intermittent 
system. Another feature is the flexibility of the test-section 
construction, permitting instant access to the models and the 
instrumentation from above, below, or either side. The con- 
struction and operation of the intermittent and continuous tun- 
nels are described briefly. 

Research Laboratories of the Ethyl Corporation. Hthyl Cor- 
poration, Research Laboratories, 1946. 32 pp., illus. A descrip- 
tion of laboratories concerned with the development and perfec- 
tion of engine fuels, lubricants, and additives for gasoline and oils. 
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WE'RE GLAD THAT BIRCH TREES SWAY 


The telephone wire which runs from the 
le in the street to your house is your 
vital link with the Bell System. More 


than 17,000,000 such wires are in use. 
The wire becomes coated with ice; it 


is ripped by gales, baked by sun, tugged 
at by small boys’ kite strings. Yet Bell 
Laboratories research on every material 
that goes into a drop-wire—metals, rub- 
bers, cottons, chemicals—keeps it strong, 
cheap, and ready to face all weathers. 
Now a new drop-wire has been devel- 
oped by the Laboratories which lasts even 


longer and will give even better service. 


BELL TELEPHONE LABORATORIES 


EXPLORING, INVENTING, DEVISING AND PERFECTING FOR CONTINUED 


It has met many tests, over 6 or 7 years, 
in the laboratory and in field experiments. 
It has been strung through birch thickets 
—rubbed, winters and summers, against 
trees, and blown to and fro by winds. In 
such tests its tough cover lasts twice as 
long as that of previous wires. 


House by house, country-wide, the 
new wire is going into use. -Wire is only 
one of millions of parts in the Bell Sys- 
tem. All are constantly under study by 
Bell Telephone Laboratories, the largest 
industrial laboratory in the world, to im- 
prove your telephone service. 
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Drop-wire undergoing abrasion tests in 
birch thicket ''laboratory."’ Below, the 


new drop-wire, now being installed. 


IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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Books 


Flight Testing: Conventional and 
Jet-Propelled Airplanes. Benson 
Hamlin. New York, The Macmillan 


*Co., 1946. 147 pp., illus. $5.00. 


In recent years the principal general 
works of any size on flight testing have 
been published in England. Material 
on the subject has been available in 
technical journals and reports but not in 
an American reference manual of the 
authority and detail of this one, which 
grew out of a lecture training course for 
engineers given by the author at Bell 
Aircraft Corporation. It presents prac- 
tical flight-testing techniques, proce- 
dures, and methods of interpretation of 
flight-test data in use in various indus- 
trial and governmental organizations 
conducting airplane research. Follow- 
ing a brief treatment of the general order 
of experimental flight testing, basic 
measurements, and Bernoulli’s equation, 
the tests for conventional airplanes are 
taken up systematically. The purpose 
and definition of the test, the basic 
theory, analytic procedure, data, reduc- 
tion, and data required are discussed. 
This section includes air-speed and altim- 
eter position error calibration, free air 
temperature calibration, stalling speed, 
critical altitude, maximum speed deter- 
mination, climb performances, take-off 
and landing distances, range and endur- 
ance, and stability and control. Deter- 
mination of Mach Number, engine and 
power characteristics, and universal 
speed-power polar are covered in other 
sections. 

The final seven chapters dealing with 
the flight-testing of jet-propelled air- 
planes are the first generally available 
treatment of the subject. Turbojet 
engine characteristics, the concept of 
thrust and drag, glide polars, maximum 
speed determination, climb perform- 
ance, take-off and landing, and range 
and endurance are discussed. The book 
ends with a flight-test report outline and 
a list of 31 references. A useful work 
for the flight-test engineer, the engineer- 
ing test pilot, and the engineering college 
student, as well as others concerned with 
the interpretation of flight-test data. 


Cargo Aircraft. W. W. Davies. 
New York, Pitman Publishing Corp., 
1946. 216 pp., illus., diagrs. $6.00. 

The first book to collect the scattered 
technical material on the subject pre- 
sents a timely and well-done technical 
study of the problems of cargo aircraft 
design and operation. Following a 
brief survey of early development, cargo 
aircraft for the immediate future are 
discussed. The air-cargo market and 


All of the books reviewed 
and listed are in the I.A.S. 
Library and may be bor- 
rowed without charge, ex- 
cept for certain reference 
books. Application for 
loans should be made to 
The Paul Kollsman Lend- 
ing Library, 2 East 64th 
Street, New York 21, N.Y. 


the characteristics of air cargo complete 
the first quarter of the book. The 
fundamental considerations of cargo- 
plane design, detail considerations in 
air-frame design, and detail consider- 
ations in equipment design are next 
taken up. The book concludes with 
chapters on loading methods and equip- 
ment, handling and stowage methods 
and equipment, and the air tramp and 
charter plane. Appendixes include data 
on requirements for a combination 
cargo-passenger craft, cargo flow, de- 
velopment of cost formulas, aircraft and 
component original cost values, general 
characteristics of cargo airplanes, 
ground-loading equipment costs, and 
outline drawings of representative air 
cargoliners. There is a good index. 

It should be emphasized that the 
treatment of topics is specific rather 
than general and is clearly illustrated 
by tables, charts, and photographs. 
The book should prove to be an indis- 
pensable work of reference. 


Explosion and Combustion Proc- 
esses in Gases. Wilhelm Jost. 
Translated by Huber O. Croft. New 
York, McGraw-Hill Book Co., Inc., 
1946. 621 pp., illus., diagrs. $7.50. 

Because of the importance of Dr. 
Jost’s theories of the application of 
physical chemistry to the development 
of the basic theories of combustion, this 
translation was undertaken. Experi- 
ments are described in such detail that 
conclusions may be drawn independ- 
ently of the author’s theories, especially 
in the well-defined fields of research. 
In fields less clearly defined, the experi- 
ments of various scientists are treated 
individually and the effort is made not 
to have theoretic considerations cause 
certain data to be stressed at the ex- 
pense of others. The initial stages of 
explosions, propagation of explosions, 
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detonation of kinetics of combustion and 
explosion processes, combustion of oxy- 
gen-hydrogen mixtures and carbon 
monoxide, the combustion of hydro- 
carbons, and combustion in Otto engines 
comprise the major portion of the book. 
Other chapters deal with the thermal 
theory of spark ignition, explosions in 
closed chambers, flames of gases not 
premixed, flame temperatures, spark 
ignition (reaction in electrical dis- 
charges), and explosions in Diesel 
engines. References to sources are 
numerous and there is a bibliography of 
the principal books on combustion. 

This is one of the publisher’s series of 
“Publications in Aeronautical Science,’” 
of which Dr. Jerome C. Hunsaker is con- 
sulting editor. The original work was 
published in Germany in 1939. The 
translation was undertaken at the sug- 
gestion of Dr. W. F. Durand and Dean 
Edward -L. Moreland. 


Commercial Air Transportation. 
John H. Frederick. Chicago, Richard 
D. Irwin, Inc., 1946. 791 pp., illus. 
$5.00. 

The new edition of this textbook re- 
flects the changes that have taken place 
since the appearance of the first edition 
early in 1942 and, to some extent, the 
state of publishing in relation to the 
engineering phase of air transportation. 
Approximately 300 pages larger than 
the old one, this edition includes added 
chapters on the adequacy of air-line de- 
velopment, nonscheduled air transport, 
rates, business practices, and federal or 
state regulation and taxation. 

A new section on air-line operations 
covers the organization of an air-line, 
station administration and flight con- 
trol, flight procedures and communi- 
cations, maintenance, selling air travel, 
passenger handling, and ticketing, sell- 
Ing air-cargo transportation, air-cargo 
handling, and air-line public relations. 
Although it does not replace Blomquist’s 
Outlines of Air Transport Practice 
(1940), this section is more up to date 
and its inclusion indicates the need for 
more technical books by engineers on 
air-transport operations and books by 
operating people on air-line manage- 
ment. The author has done a service 
for teachers and students by adding this 
section. 

This edition has many additional 
tables and illustrations, and’ the book 
has been almost entirely rewritten. 
Air transportation in Alaska and Can- 
ada is covered in two new appendixes. 
Another new appendix deals with air- 
line employment possibilities, job de- 


ly 
SIT 
|_| 


64 AERONAUTICAL 


scriptions, and salary ranges. Refer- 
ences are made to sources and an up-to- 
date bibliography is included. 


Principles of Radar. Members of 
the Staff'of the Radar School, Massa- 
chusetts Institute of Technology. 2nd 
Ed. New York, McGraw-Hill Book 
Co., Inc., 1946. 909 pp., _ illus. 
$5.00. (Reproduced from typewritten 
copy.) 

This is the first generally available 
textbook on radar. The earlier edition 
of 1944 was not widely distributed for 
reasons of military security. Following 
a brief description of the components 
and functions of radar systems, typical 
system components are examined in de- 
tail. The exposition is done with tech- 
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nical thoroughness and accuracy, with 
minimum dependence upon mathe- 
matics. Emphasis in the treatment of 
circuits is upon quantitative analysis 
directly from tube characteristics and 
physical principles. The chapters on 
timing circuits, indicators, modulators, 
transmit-receive devices, and synchros 
and servomechanisms have been com- 
pletely rewritten. The section on auto- 
matic frequency control in the* chapter 
on receivers has been revised and ex- 
panded, and the section on impedance 
matching in the chapter on radio-fre- 


quency lines rewritten. The subject of 
propagation has been added as part of 
the chapter on radar antennas and 
propagation. 


These are the qualities of your new product that 
will be importantly influenced by the motor you 
use. Our 31 years’ experience designing and 
building small motors is available to your en- 
gineering department to help obtain them. 


THE LAMB ELECTRIC COMPANY - KENT, OHIO 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER MOTORS 


The Navy’s Air War; a Mission 
Completed. U.S. Navy. The Avia- 
tion History Unit. Edited by A. R 
Buchanan, with a foreword by Ad- 
miral Mare A. Mitscher. New York 
Harper & Bros., 1946. 432 pp., illus 
$3.50. 

Making no pretensions to being 
critical or professional analysis of oper- 
ations and performance, this book sum- 
marizes the general achievements of 
naval aviation in the war. 

In the Atlantic the early neutrality 
patrol and its convoy gave way in 1941 
to antisubmarine warfare. Operations 
were next extended to the South Atlan- 
tic with the creation of bases in South 
America. Finally, amphibious oper- 
ations, gunfire support, and the use of 
escort carriers became important in the 
Italian and French invasions. The 
Coast Guard’s use of helicopters and the 
Air-Sea Rescue Service are included in 
the summary of Atlantic Theater oper- 
ations. 

In the Pacific Theater there is first the 
story of a courageous record against 
overwhelming odds in the Philippines. 
In the Battle of the Coral Sea aircraft 
carriers played the principal part for the 
first time. Midway set the pattern for 
future naval warfare, and in the Guadal- 
canal campaign carrier groups were used 
as temporary land-based groups. The 
operations in the Western Carolines saw 
the first use of a fully equipped night 
carrier, and in the retaking of the Philip- 
pines, the support of ground troops. 
The story of the largest amphibious 
operation ever undertaken in the Pacific 
is told in the section on Okinawa. 

The importance of the forces behind 
the air war is described in Part V, and 
includes a survey of training, the im- 
portance of synthetic training devices, 
the problem of increased production, the 
expansion of shore establishments, the 
vital role of maintenance, and the work 
of the Naval Air Transport Service. 
The part played by developments in 
electronics, photographic intelligence, 
weapons, and aviation medicine is espe- 
cially interesting. A 24-page chronol- 
ogy is included. Readability is success- 
fully combined in the book with the fac- 
tual accuracy to be expected of an offi- 
cially sponsored history. 


An Index of Mathematical Tables. 
A. Fletcher, J. C. P. Millar, and L. 
Rosenhead. New York, McGraw- 
Hill Book Co., Inc., 1946. 450 pp. 
$16. 

By providing an index to more than 
2,000 published and some unpublished 
mathematical tables, this compilation 
will fulfill a dual purpose. For users of 
mathematical tables it will provide as 
complete a record of the subject as possi- 
ble, and to makers of such tables it. will 
show what has already been done in the 
field and thus help to avoid duplication. 
The authors hope also that the index will 
show clearly which tables of functions 
are at present inadequate or entirely 
lacking, and so stimulate work in the di- 
rection of filling main gaps. Part I, an 
index according to functions, is divided 
into 24 sections, each devoted to tables 
of a particular group of functions, and 


each 
Each 
numl 
and r 
ing 
auth 
index 
tions 
the 
conce 
tic ns 
refer 
comy 
refer 
betic 
le wet 


TI 
the 
Eure 
Lew: 
liam 
$4.0! 

Ge 
sive 
trali: 
June 
Afric 
Fore 
Aucl 
ELA 
he h 
the 
land 
job ( 
whit 
1944 
the 
clost 
it tl 
diar 
neal 
Am 
vari 
vate 
in t 
tion 


T 
try, 


Ger 


7? 
MOTOR f 
FOR YOUR NEW PRODUCTS 
tf} 
Go 
a: OP PERFORMANCE | 
é 
PEPENDABIL 
LIGH) 
WEIGHT 
A APPEAR ANC; APPEA, Wh 
tab 
Ow MAINTENANc, whe 
194 
wa 
the 
3 ant 
© : 
AF 
sm 
ma 
Sul 
Elect 
} Ce 
| 


each group is minutely subdivided. 
Each item gives from left to right: 
number of decimals or figures, interval 
and range of argument, a symbol show- 
ing facilities for interpolation, and 
authorship and date of the original table 
indexed. The introductions to the sec- 
tions explain with exceptional clarity 
the entries that follow, giving details 
concerning the indexed tables, explana- 
tions of diversity of notation, and cross 
references to similar tables. Part IL isa 
complete list of the published material 
referred to in Part I, arranged alpha- 
betically according to author. It is fol- 
lowed by a subject index to Part I. 


The Brereton Diaries. The War in 
the Air in the Pacific, Middle East and 
Europe, 3 October 1941-8 May 1945. 
Lewis H. Brereton. New York, Wil- 
liam Morrow and Co., 1946. 450 pp. 
$4.00. 

General Brereton fought in a defen- 
sive war in the Philippines, Java, Aus- 
tralia, and China-Burma-India up to 
June, 1942. He was called to North 
Africa to form the Middle East Air 
Force and was present when General 
Auchinleck ordered a counterattack at 
EF] Alamein on July 4, 1942, the first time 
he had seen the offensive taken.. When 
the Ninth Air Force was moved to Eng- 
land, General Brereton was assigned the 
job of forming it into a tactical air force, 
which he commanded until August 7, 
1944, when he was chosen to command 
the First Allied Airborne Army. A 
close-up of the air war by one who knew 
it thoroughly, this book is more than a 
diary. The index of persons contains 
nearly 300 names, from Mitchell, 
Arnold, Churchill, and Eisenhower, to 
various lieutenants, sergeants, and pri- 
vates, all of whom are vividly projected 
in the book. The author’s interpreta- 
tions will be valuable also to historians. 


The Aircraft Manufacturing Indus- 
try, Present and Future Prospects. 


George Bryant Woods. New York, 
White, Weld & Co., 1946. 119 pp., 
tables. . $5.00. 

This study is designed as a reference 
book for investors in aircraft securities. 
The prospects for the industry as a 
whole are appraised in the first section, 
including reviews of accomplishments, 
1940-1945, reconversion, effects of the 
war, variety of aircraft in the future, and 
the outlook for private, commercial, 
and military aircraft. General pros- 
pects for aircraft manufacturing com- 
pany stocks are appraised in the second 
section. The final part examines the 
outlook for 13 large companies, 21 
smaller companies, small private-plane 
manufacturers, small engine manufac- 
turers, and helicopter manufacturers. 
Although concerned primarily with 
financial aspects, the book is a useful 
summary of the present and future 
status of the aircraft manufacturing 
industry. 


Aircraft Woodwork. Rollen H. 
Drake. New York, The Macmillan 
Co., 1946. 197 pp., illus. $3.50. 

To fill the need for a single volume in 
nontechnical language covering all 
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phases of aircraft woodwork, this book 
is offered for use as a mechanic’s manual 
or as a textbook in the classroom and 
shop. The author states that the text 
is designed to cover approximately one 
year’s work in a standard vocational 
curriculum. Information is given on 
the characteristics, identification, and 
uses of aircraft woods. Detailed in- 
struction is presented in the technique 
of selection, with explanations and illus- 
trations of various grain and other pos- 
sible defects. Following a glossary of 
terms, there are chapters on reading 
technical drawings, working with and 
applying glues, and making joints. 
Tools are covered by means of illustra- 
tions, and the technique of doping and 
finishing is explained. Other chapters 
deal with the construction of aircraft 
sections, such as the root bay of a fabric- 
covered wing, plywood-covered vertical 
fin, and plywood-covered fuselage. Re- 
pairs to fabric, plywood, wing-structure, 
and fuselage are treated. The volume 
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is one of “Drake’s Aircraft Mechanic 
Series.” 


Plastics Molds, Design, Construc- 
tion, Use. Gordon B. Thayer. 3rd 
Ed. Cleveland, Huebner Publica- 
tions, 1946. 272 pp., illus. $5.00. 

The fundamentals of plastic mold de- 
sign are brought up to date and applied 
to representative type molds in this new 
edition. Various materials usel for 
plastic molds are considered and the 
designs of different types of molds are 
each presented in detail. Building 
methods and equipment, methods of 
mold sinking, and finishing are de- 
scribed, together with explanations of 
ejector systems. Molding screw 
threads and plastic tooling are also dis- 
cussed, and detailed instructions and 
tables are given for estimating man- 
hours, costs, and operations. The- 
work is clearly written and illustrated 
with excellent photographs and draw- 
ings. 


Other Books Received 


AIR TRANSPORT 


Air Transportation . . . Little Known Facts. 
8th edition. Washington, Air Transport Asso- 
ciation of America, 1946. 31 pp., illus., diagrs. 
Statistical data presented in tables and graphs. 

British Air Transport. (British Survey, v. 5, 
nos. 12, 13, April 27, 1944.) London, British 
Society for International Understanding, 1944. 
Pp. 63-71. 6s. The past and future of British 
air transport. 

Civil Aviation in Canada, 1945. Ottawa, 
Dominion Bureau of Statistics, 1946. 8 pp., 
tables. $0.10. Reproduced from typewritten 
copy. 

Transport Coordination in the United States. 
P. Harvey Middleton. Chicago, Railway Busi- 
ness Association, 1946. 72 pp., fold. maps. The 
emphasis is upon rail-highway coordination, with 
brief mentions of air transport. 


AIRPLANE USES 


Aeroprospecting in the Yellowknife area. A. 
W. Jaliffe. (Reprinted from Canadian Institute 
of Mining and Metallurgy. Transactions, v. 68, 
1945, pp. 588-609.) Montreal, 1945. Illus. 


AIRPORTS 


Airport Accounts. Joseph M. Cunningham. 
Chicago, Municipal Finance Officers Association, 
1945. 28pp. $1.25. A standard system is pro- 
posed which is applicable to both commercial and 
governmental operations, using a numbered clas- 
sification accompanied by a detailed explanation 
of each item of the classification. 

Decker's Airport Guide. Fairfield, Conn., 
Decker Air Services, Inc., 1946. 5 v. $1.25 
each. Brief descriptions are given, with informa- 
tion on services and accommodations, of the air- 
ports in the Pacific, North Central, South Central, 
North Atlantic, and South Atlantic zones. 

Fundamental Considerations in Designing Air- 
ports. William FE. Cullinan. Methods and 
Equipment Used in Building Rigid and Flexible 
Airfield Pavements. Burton J. Bell. (Tech- 
nical Bulletin No. 102.) Chicago, American 
Road Builders’ Association, 1946. 24 pp., illus. 

Guide to Civil Land Aerodrome Lighting. 
(British Standard 1332.) London, British Stand- 
ards Institution, 1946. 16 pp. 2s. A descrip- 
tion of probable future requirements of airport 
lighting equipment, subject to possible changes 
under international agreements. 


ATOMIC ENERGY 


The Atomic Bomb, compiled by Julia E. John- 
sen. (The Reference Shelf, v. 19, no. 2.) New 
York, The H. W. Wilson Co., 1946. 335 pp. 
$1.25. A compilation of comments by various 
authors on the history and development of the 
atomic bomb, social and other implications of 
atomic theory, national and international control 
and peacetime benefits of the atomic age. A 
bibliography of more than 800 items is included. 

Atomic Energy in Cosmic and Human Life. 
George Gamow. New York, The Macmillan Co., 
1946. 161 pp., illus., diagrs. $3.00. The de- 
velopment of experimental work on atomic energy 
and radioactivity is described in nontechnical 
language. Professor Gamow's own work on the 
theory of atomic nuclei has contributed to this 
development. His ability to write understand- 
able scientific books for the layman is again dem- 
onstrated in this book. 

Hiroshima. John Hersey. New York, Alfred 
A. Knopf, 1946. 118 pp. $1.75. This is the 
complete text of this classic report of the effect of 
the first atomic bomb upon the lives of six Japa- 
nese. 

The Effects of the Atomic Bombs at Hiroshima 
and Nagasaki. Report of the British Mission to 
Japan. London, His Majesty’s Stationery Office, 
1946. 21 pp., illus. 1s. An official overall re- 
port of the social and physical effects of the atomic 
bombs. 

Must Destruction Be Our Destiny? Harrison 
Brown. New York, Simon and Schuster, 1946. 
158 pp. $2.00. The author has been engaged in 
atomic research on the Manhattan Project, partly 
at Oak Ridge, and now at the University of Chi- 
cago. His statement of the problem is authorita- 
tive and his proposed solution of control by a 
world agency is stated with exceptional clarity. 

Scientific and Technical Aspects of the Control 
of Atomic Energy. United Nations. Atomic 
Energy Commission. New York, United Na- 
tions, Department of Public Information, 1946. 
42 pp., diagrs. $0.25. The first report of the 
Scientific and Technical Committee of the Atomic 
Energy Commission, with a glossary of scientific 
terms and biographic notes. 

Symposium on Atomic Energy and Its Implica- 
tions. (American Philosophical Society, Proceed- 
ings, v. 90, no. 1.) Philadelphia, 1946. 79 pp. 
$1.00. Twelve papers read at a joint meeting 
with the National Academy of Sciences in Novem- 
ber, 1945. 
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New Books 


Standardized methods for 
the reduction of test data 


on all types of aircraft 


FLIGHT TESTING 


Conventional & Jet-Propelled Airplanes 
by Benson Hamlin 


A complete text, handbook, and reference on methods of deriving 
and analyzing flight-test data for all types of aircraft, jet-propelled 
as well as propeller-driven. Written by an engineer who has 
worked in the aerodynamics and flight-test sections of five leading 
aircraft concerns, the book provides the first complete standardiza- 
tion and systematization of data reduction methods, and of the 
terms and symbols used. All essential theory is explained, and 
there are 12 large charts for the simplification of calculations and 
many useful reference tables. $5.00. 


Thorough preparation for 
professional work in the 


aircraft drafting room 


AIRCRAFT DRAFTING 


by H. H. Katz 


Written by an engineer who has trained hundreds of draftsmen for 
the Republic and Consolidated-Vultee Corporations, this book 

ovides the most practical kind of instruction in the basic draft- 
ing techniques as practiced in aircraft drafting rooms. In addition, 
it gives a wealth of useful information on engineering and produc- 
tion procedures—lofting, design data, weight calculations 
materials, standard parts, the bill of materials, procedures for 
making changes, etc. There are over 1000 large clear drawings, 
and many practice problems. $5.00. 


The first of a new series 
of texts and handbooks 


for aircraft mechanics 


AIRCRAFT WOODWORK 


by R. H. Drake 


All the background information and practical instruction needed 
to meet the CAA requirements for the aircraft mechanic’s license 
in woodwork. Includes step-by-step directions for the construc- 
tion of each wood, sal part of airplanes 
according to standard specifications, and for making all types of 
repairs according to the CAA approved methods, as well as full 
instruction in materials, tools, and techniques. $3.50. 


Send for copies on approval 


60 FIFTH AVE. NEW YORK 11 


A practical modern treatment of 


MATRIX 
and TENSOR 
CALCULUS 


WITH APPLICATIONS TO ME- 
CHANICS, ELASTICITY, AND 
AERONAUTICS 


By A. D. MICHAL 
California Institute of Technology 


Here is a complete and authoritative book for mathematicians, 
physicists, meteorologists, and electrical, mechanical, and aero- 
nautical engineers. The author gives a working knowledge of 
the fundamentals of matrix and tensor calculus for their own 
sake, and then develops them as tools for application in the 
various fields. This sound and thorough treatment of these two 
mathematical methods is based on a series of lectures on matrix 
and tensor calculus given by Professor Michal under the spon- 
sorship of the United States Government Engineering, Science 
and Management War Training Program. 


132 pages $3.00 


ON APPROVAL COUPON 
JOHN WILEY & SONS, INC. 
440 Fourth Ave., New York 16, N. Y. 


Please send me a copy of Michal’s MATRIX AND TENSOR CALCULUS WITH AP- 
PLICATIONS TO MECHANICS, ELASTICITY, AND AERONAUTICS on ten days’ 
approval. If I desire to keep the book, I will remit $3.00 plus postage; otherwise I 
will return the book postpaid. AER-1—47 


RESEARCH AERODYNAMICISTS! 


Bright, young aerodynamicists with good training in funda- 
mentals, for recently organized research group. Opportuni- 
ties for learning supersonic aerodynamics. Also excellent 
opportunities for continuing advanced evening studies in 
mathematics, physics and engineering at neighboring 
university. Please reply giving experience and education 
including transcript of college record to: 


Engineering, Personnel Office 
NORTH AMERICAN AVIATION, INC. 
Municipal Airport, Los Angeles 45, California 


~ MACMILLAN 


Aircraft Engineering 


FOUNDED 1929 
The Technical and Scientific Aeronautical Monthly 


Edited by Lt.-Col. W. Lockwood Marsh 
F.I.Ae.S., M.S.A.E., F.R.Ae.S. 


Single Copies: 50 cents post free 
Subscription: $6.50 per annum, post free 


BUNHILL PUBLICATIONS LIMITED 
12 Bloomsbury Square London :: W.C.1 England 
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Why Smash Atoms? Revised edition. Ar- 
thur K. Solomon. Cambridge, Harvard Univer- 
sity Press, 1946. 204 pp., illus., diagrs. $3.00. 
Material from the Smyth report and other sources 
has been used to add three new chapters to this 
new edition. In language written for the layman, 
Dr. Solomon traces the ideas and discoveries that 
have contributed to developments of the last 50 
years in atomic research, then describes methods 
of disintegrating the atom and various instru- 
ments that are used in examining nuclear reac- 
tions. He concludes with a discussion of the rela- 
tionship of atomic research to other fields, and the 
atomic bomb. 


BUSINESS AND FINANCE 


Survey of American Listed Corporations: Data 
on Profits and Operations, 1944-1945. Washing- 
ton, U.S. Securities and Exchange Commission, 
1946. 168 pp., tables. Reproduced from type- 
written copy. 


EDUCATION AND TRAINING 


Preparation and Use of Visual Aids. Kenneth 
B. Haas and Harry Q. Packer. New York, 
Prentice-Hall, Inc., 1946. 224 pp., illus. $4.00. 
This is a timely and well-planned outline of prac- 
tice in obtaining and using films, film strips, pic- 
tures, posters, and other visual material, and the 
equipment for use with it. It should be useful to 
those engaged in teaching at all levels, personnel 
training, sales demonstrations, displays, and ad- 
vertising. 

The Royal Air Force School for Prisoners of 
War. Stalag Luft VI. London, British Red 
Cross Society and the Order of St. John of Jerusa- 
lem, January, 1945. 16 pp. 2s. A facsimile of 
a manuscript illuminated by James W. Lambert, 
an R.A.F. sergeant in a prisoner of war camp, de- 
scribing a typical school formed by British pris- 
oners of war through the cooperation of the Red 
Cross Educational Section. 

The Story of the Air Training Corps. London, 
Air League of the British Empire, 1946. 66 pp., 
illus. 3s. The activities and history of the Air 
Training Corps, founded early in 1941 as an offi- 
cial continuation of the Air Defence Cadet Corps. 

World Congress on Air-Age Education, New 
York, 1946. Proceedings and Abstracts of 
Speeches. New York, Air-Age Education Re- 
search, 1946. 115 pp.,illus. $1.00. Summaries 
of committee reports and speeches at this Con- 
gress, which was attended by 350 members from 
22 countries. 


ENGINES 


Aircraft Engine Mechanic’s Study Guide. Los 
Angeles, Calif., Aero Publishers, 1946. 176 pp., 
diagrs. $2.75. A useful compilation of data, 
with questions and answers, for use as a study 
guide for examinations for the C.A.A. Aircraft 
Engine Mechanics Certificate. Selected parts of 
C.A.A. and War Department publications have 
been combined with the questions. 


FICTION AND JUVENILE 


Airport Summer. Eileen Wood. New York, 
Henry Holt & Co., 1946. 190 pp., illus. $2.00. 
A children’s story centering around the actual 
workings of an airport. 

The Flight Brothers. Mrs. L. R. S. Henderson. 
Chicago, The Reilly and Britton Co., 1912. 102 
pp., illus. A children’s story. 

Flying with the Air-Sea Rescue Service. Lewis 
E. Theiss. Boston, W. A. Wilde Co., 1946. 291 
pp., illus. $2.25. A novel of the adventures of 
two young men in the International Air-Sea Res- 
cue Service, notable for its technical accuracy and 
for the information it contains about the air-sea 
rescue work. 

The Quest of the Golden Condor. Clayton 
Knight. New York, Alfred A. Knopf, 1946. 346 
pp., illus. $2.50. A story for older boys, de- 
scribing the quest by an archaeologist and his two 
sons for a golden image of a condor in Peru, illus- 
trated by the author. The flying episodes are 
written with authority. 

Valiant Youth, the Men of the R.A.A.F. J.C. 
Waters. Sydney, Australia, F. H. Johnston Pub- 
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lishing Co., 1945. 103 pp., illus. 12s. 6d. 
Twenty-one vivid stories of Royal Australian Air 
Force pilots in action against Japs and Germans. 

First to Fly; from Roger Bacon to Sir Charles 
Kingsford Smith. Stanley Brogden. Mel- 
bourne, Whitcombe & Tombs Pty., Ltd. 166 pp., 
illus. 7s. 6d. A brief account of some of the 
pioneers and feats of aviation history, written in 
popular style for young people. 

Flight into Danger, by Frank W. Mason; J. B. 
Lippincott Company, New York, 1946; 174 
pages, $1.75. 

When Gen. H. H. Arnold was a major he de- 
voted his spare time to writing books for boys 
which remain interesting and authentic even to-, 
day for the factual information they contain. 
Colonel Mason, author of other books about air 
and naval exploits, has written a story about the 
wartime advent ures of a daredevil pilot. 

Flying heroes, secret agents, and intelligence 
officers play their roles when the pilot captain, 
after almost overstaying his leave on the Riviera, 
is given an opportunity to regain the confidence of 
his superiors by a secret mission into occupied 
France. 

Red Rain, by Leslie Kark; The Macmillan 
Company, New York, 1946; 254 pages, $2.50. 

The private lives of a British bomber crew are 
the author’s concern. He follows their early ex- 
periences, leading up to the fatal ending on a raid 
over Germany. It is a novel written by a Wing 
Commander who knows, through experience, the 
emotional strain undergone by those taking part 
in dangerous raids. The disillusionment of those 
who held idealistic views of the objectives to be 
gained by fighting is emphasized by the experi- 
ences of the one man who escapes from the burn- 
ing bomber. 

Sky Road to Adventure, by Lewis E. Theiss 
W. A. Wilde Company, Boston, 1945; 303 pages, 
$2.00. 

In this story four young airmen, Air Transport 
Command pilots, were ordered to China. Their 
flights over the Atlantic to Casablanca, over the 
Mediterranean, and on to China were filled with 
experiences that make good reading. In China 
they transported troops and supplies for the 
Chinese Army. 

The book is an excellent account of military air- 
transport work, particularly for boys and girls 
since it will increase their interest in the study of 
geography. 

The How of the Helicopter, by Alfred H. 
Stevens, Jr.; Cornell Maritime Press, New York, 
1946; 58 pages, $2.00. 

Information about helicopters is collected in a 
book for boys and girls in their ’teens. The vol- 
ume explains how helicopters were invented, how 
they operate, and how they are flown. Clarifying 
illustrations are included. 


HISTORY 


New York, an American City, 1783-1803, a 
Study of Urban Life. Sidney I. Pomerantz. New 
York, Columbia University Press, 1938. 531 pp., 
illus. $5.00. A detailed social history, including 
brief mention of ballooning activities. 


MANAGEMENT 


Job Evaluation. Forrest H. Johnson, W. 
Boise, W. Roberts, and Dudley Pratt. New 
York, John Wiley & Sons, Inc., 1946. 288 pp., 
diagrs. $3.75. Written to satisfy the need for a 
textbook explaining how a job evaluation program 
functions under actual operating conditions. 
Based in part on studies of aircraft and other com- 
panies. 


MATERIALS—PLASTICS 


Plastics Handbook for Product Engineers. 
John Sasso. New York, McGraw-Hill Book Co., 
Inc., 1946. 468 pp., illus., diagrs. $6.00. Prac- 
tical and fundamental data on plastics and syn- 
thetic rubber for designers and engineers. The 
properties of all types of plastics; their selection 
for given applications; machining and finishing 
plastic parts; and design details such as toler- 
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ances, threads, and fastenings are discussed. 
Data are given about the causes and remedies of 
common faults in molded plastic parts. Syn- 
thetic rubbers are also covered from both the 
chemical and engineering standpoints. 

Plastics, Scientific and Technological. H. 
Ronald Fleck. 2nd edition. London, The Eng- 
lish Universities Pregs Ltd., 1946. 360 pp., 
diagrs., tables. 30s. ‘New material has been 
added in this edition of a textbook first published 
in 1944. It is a concise work on the chemistry 
and technology of plastics with references to the 
literature, and useful name and subject indexes. 


MATHEMATICS 


Calculus. Frederic H. Miller. 2nd edition. 
New York, John Wiley & Sons, 1946. 416 pp. 
$3.50. Material added in this edition includes a 
discussion of graphical differentiation, a summary 
of the processes on integration, a theorem on 
moments of inertia, a discussion of approximate 
integration, and numerous illustrative examples. 
The emphasis is placed on fundamental material 
and complete and rigorous treatment. The 
author is a professor of mathematics at The 
Cooper Union School of Engineering. 

Cours d’analyse Infinitesimale. (Course in 
Infinitesimal Analysis.) Ch.-J. de la Vallée. 
New York, Dover Publications, 1946. 2 Vols. 
460, 524 pp. $7.50. First American edition in 
French of a work on advanced calculus and the 
principles of analysis which had its eighth revised 
edition in Belgium in 1938. It is intended to 
answer the needs of students of engineering, 
physics, chemistry, and mathematics. 

Engineering Trigonometry. Edward M. J. 
Pease and George P. Wadsworth. Scranton, Pa., 
International Textbook Co., 1946. 479 pp., 
diagrs. $2.75. An introductory text that as- 
sumes no previous knowledge of the subject on the 
part of the student. Problems are separated into 
“Conventional Problems” and ‘Engineering Ap- 
plications.’ An underlying purpose of the text is 
to bridge the gap between the study of mathe- 
matics and its application in engineering. 

Higher Mathematics for Students of Chemistry 
and Physics. J. W. Mellor. New York, Dover 
Publications, 1946. 641 pp., diagrs. $4.50. A 
reprint edition of a standard British book, notable 
for the clarity of its text and illustrative examples. 

Lectures on Differential Equations. Solomon 
Lefschetz. Princeton, Princeton University 
Press, 1946. 209 pp., diagrs. $3.00. Repro- 
duced from typewritten copy. Recent lectures in 
which the author endeavored to provide back- 
ground and preparation for further study and re- 
search. The first three chapters deal with more 
familiar questions. The final three chapters take 
up two-thirds of the book and cover asymptotic 
behavior and stability of the solutions near criti- 
cal points following the method of Liapounoff; 
the Poincaré-Bendixson theory of planar charac- 
teristics in the large; and an analytic treatment 
of certain nonlinear differential equations of the 
second order. 

Lectures on the Calculus of Variations. Gil- 
bert A. Bliss. Chicago, University of Chicago 
Press, 1946. 296 pp. $5.00. The presentation 
of the ideas and principles underlying modern 
theories of the calculus of variations is made as 
simply and conclusively as possible in the first 
part, dealing with the calculus of ‘variations in 
three-space, sufficient conditions for a minimum, 
fields and the Hamilton-Jacobi theory, problems 
in the plane and in higher spaces, problems in 
parametric form, and problems with variable end 
points. The problem of Bolza is taken up in the 
second part and a bibliography of this subject is 
appended. In another appendix theorems of the 
applications of the existence theorems for implicit 
functions and differential equations are recorded 
with simplified proofs. The author points out 
that there are few illustrative examples available 
which have been worked out in detail in the light 
of modern theory. He lists some in the text and 
gives sources for others. 

Mathematical Aids for Engineers. Raymond 
W. Dull. New York, McGraw-Hill Book Co., 
Inc., 1946. 346 pp., diagrs. $4.50. Certain 
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NEOPRENED FIBERGLAS 


control 
column boots 


for Douglas Planes noted below 


The new Thompson Neoprened Fiber- 
glas Control Column Boots for Douglas 
Planes are approved as standard re- 
placement parts by Douglas Aircraft 
Company, Inc. They are non-sagging, 
waterproof, non-sustaining to fungi or 
vermin, and exceptionally durable. 

Because of irregularities in conver- 
sions, part numbers and planes to which 
they apply should be determined from 
the measurements of the boot plates, as 
shown below: 


Part 11-21001-0 (LH) -1 (RH) 
for C-47, DC-3C, DC-3D 


Part 11-21002-0 (LH) -1 (RH) 
for DC-3, DC-3A, DC-3B, C-53 


Prompt delivery can now be assured of 
sither of these boots complete (less 
plate) ready to install. Address orders or 
correspondence to 


THE H. 1. THOMPSON CO. 
Section 2-1 1733 Cordova St. 


Los Angeles 7, Calif. 
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fundamentals of the higher mathematics of engi- 
neering in a form suitable for reference or study. 
The author, who has also written Mathematics for 
Engineers, states that the purpose is to meet new 
developments of the past few years. Some of the 
iniform seales, organic 
growth, circles as tools, forces and couples, ray 
and string polygons, energy rotation, and images. 

Mathematical Tables Project. Tables of 
Fractional Powers. New York, Columbia Uni- 
versity Press, 1946 486 pp. $7.50. 


subjects covered include 


Repro- 
A compilation of 
1 fractional powers, divided 
ilues in the first part are 
for fixed bases and variable exponents while those 
r variable bases and fre- 
quently occurring exponents. 

Trigonometry Refresher for Technical Men. 
A. Albert Klaf. New York, McGraw-Hill Book 
Co., 1946. 629 pp., diagrs. $5.00. The same 
question-and-answer met 
in the author's Calculus 


duced from typewritten ex 
tables of decimal and 
into two parts. The v 


of the second part are f 


hod that was so effective 

Refresher for Technical 
Men, is used in this work. The answer to each 
question includes a fully worked out example, and 
problems, of which the 
inswered separately. 


ezch chapter ends wit! 
odd-numbered ones ar¢ 


MILITARY AVIATION 

Incendiary Warfare. 
New York, MeGraw-Hi 
125 pp., diagrs. $3.00 


George J. B. Fisher. 
Book Co., Ine., 1946 
Covers the nature and 
development of the incendiary bomb and pro- 
jectile, the tactics of incendiary bombing, wartime 
fire, defense, preparedness against incendiary 
attack, and the evolution of incendiary warfare. 
This is an authoritative work presenting much 
technical material that us been under secrecy 
regulations until now 

Our Fighting Planes. Reed Kinert. New 
York, The Macmillan ¢ 1946. 160 pp., illus. 
$3.75. Seventy-five ex ent full-page illustra- 
tions, many in color, show U.S. military aircraft 
inaction. Facing each plate is a page of comment 
and specifications. 

Peace Through Air Power. New York, Air 
Power League, 1946 32 illus., 
Theories for our defense 


diagrs. 
the immediate future. 
with diagrams and te lealing with such aspects 
of air power as personnel, training, bases, research, 


and unification of the med forces. 


MODELS 


Gas Models and Engines. William Winter and 
Walter Schroder. New York, Thomas Y. Crow- 
ell, 1946. 183 pp., diagrs $3.00. 
plete instructions on the 


Gives com- 
lesign, building, and fly- 
ing of gas-propelled model airplanes, both con- 
trol-line and free flight 
pellers, materials and 


Engines, airfoils, pro- 
hnique of covering, and 
structural and aerodynamic design are treated in 
detail. The instructions on thevhandling and fly- 
ing of models are clear and Data on-fly- 
ing wings, flying boats and seaplanes, tailless air- 
planes, and biplanes are included. 


specific, 


PHOTOGRAMMETRY 


Applied Photogrammetry. Ralph O. 
son. 4th edition. Chattanooga, Tenn., 1946. 
518 pp., illus., diagrs. Reproduced from type- 
written copy. $6.00 Ihe original work of this 
title is here combined with Rigorous Analysis of the 
Scale-Point and Tilt of the Aerial Photograph by 
Graphical Representation, which formerly were 
published separately New material is added 
covering the precise formula for relief and tilt, the 
orizontal-line tilt deter- 
iupproximate swing line, 


Ander- 


tilt displacement law 
minations, locating the 


and locating the approximate nadir point. 


PHYSICS 


Analytical Experimental Physics. Harvey 
Brace Lemon and Michael Ference, Jr. Revised 
edition. Chicago, University of Chicago Press, 
1946. 588pp.,illus. $8.00. This excellent text- 
book was developed from experience in the teach- 
ing of physics at the University of Chicago. The 
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Airline Passenger Insurance 
* 

Annual Policies 
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* 


No Physical Examination—No Age Limit 


EXAMPLE 
$25,000 policy for only $35.00 a year 
Including $1,250 for Hospital and Doctor's bills 


Airsurance policies cover all airlines in the 

United States and American Flag lines world- 

wide. Also covered are airlines in Canada, 
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Flag lines. 


Backed by the Combined Assets of 


Certery Indemnity Compeny Aetna Casvalty & Surety Company 
Maryland Casvelty Compeny Americon Compony of New York 
New York Casvalty Company Hartford Accident bel Indemnity Company 
Trevelers Insurence Company Massachusetts: 


U. S. AVIATION UNDERWRITERS 


INCORPORATED 
80 JOHN ST. «© NEW YORK 7, N.Y. 


WASHINGTON CHICAGO 
TLANTA LOS ANGELES 


present 
tional i 
necessa 
nucleor 
electric 
aspect 

and thi 
de scrip 
such su 
for self 


Elec 
Use. 
trand, 
regardi 
tical o 
summé 
trial la 


PROD 

Airc 
H. An 
Hill B 
$4.50. 
dents 
ments 
added 
perma 
tings, 
cal pr 
bendi 
new i 
prepa 


ginee! 
neeri! 


Ge 
tive ¢ 
Hood 
Book 
$2.75 
nique 
dime 
plan 
diag 
prob 
the « 
a chs 
ter 
editi 
tion: 
aims 


H 
Indi 
rials 
Yor 
diag 
wor 
anc 
vac 
low 
hav 

wit 
the 


68 
| 
. 
2” 
Gt. 
{ Maje 
1s. 
q a7 
Ne 
| 85 
| 
END | tio 
New Amsterdam Cawally Company 
Standard Accident Insurance Compony wl 
Standard Surety & Cawelty Co. of 
Travelers Indemnity Company 
US.GRopp United Stotes Cosvalty Compony 
United Stotes Fidelity & Guaranty Compony N 
Write or phone any U. S. Group Office és 
te 
| be 
| | vi 
| vi 
| m 
ill 


present edition has been expanded to include addi- 
tional items of classical physics felt by users to be 
necessary, as well as new material in radio, radar, 
nucleonics, isotopes, artificial radioactivity, and 
electrical units. The presentation of the analytic 
aspect of the subject is clear and comprehensive, 
and this is combined with graphic illustration and 
description of the experimental phenomena with 
such success that the book can be profitably used 
for self-study or review. 


Electron and Nuclear Counters; Theory and 
Use. Serge A. Korff. New York, D. Van Nos- 
trand, Inc., 1946. 212 pp., diagrs. $3.00. Data 
regarding the discharge mechanism and the prac- 
tical operation of various types of counters are 
summarized for use by graduate students, indus- 
trial laboratories, and research institutions. 


PRODUCTION 


Aircraft Layout and Detail Design. Newton 
H. Anderson. 2nd Edition. New York, McGraw- 
Hill Book Co., Inc., 1946. 437 pp., illus., diagrs. 
$4.50. New edition of a work prepared for stu- 
dents and for detailers in the engineering depart- 
ments of aircraft plants. Information has been 
added covering the design of forgings, and of sand, 
permanent mold, and die castings, machine fit- 
tings, the principles of equilibrium, the mechani- 
cal properties of materials, and the plotting of 
bending moment and shear diagrams. Many 
new illustrations and problems have also been 
prepared. 


A First Guide to Quality Control for Engineers. 
Gt. Brit., Ministry of Supply. London, His 
Majesty's Stationery Office, 1945. 46 pp., diagrs. 
ls. A manual intended for practical use by en- 
gineers, using examples taken from actual engi- 
neering works. 


Geometry of Engineering Drawing; Descrip- 
tive Geometry by the Direct Method. George J. 
Hood. 3rd edition. New York, McGraw-Hill 
Book Co., Inc., 1946. 362 pp., illus., diagrs. 
$2.75. A new edition of a work in which the tech- 
niques and principles of visualization of a three- 
dimensional object and of its flat projections and 
planes is explained. Rules are avoided. The 
diagrams are supplemented by photographs and 
problems are collected separately in 81 pages at 
the end of the volume. New material including 
a chapter on views and their relations, and a chap- 
ter on pictorial views, have been added to this 
edition. All the 900 problems are new. Applica- 
tions to aircraft design are given and the work 
aims at being fully comprehensive. 


High Vacuum Technique; Theory, Practice, 
Industrial Applications and Properties of Mate- 
rials. J. Yarwood. 2nd edition, rev. New 
York, John Wiley & Sons, Inc., 1946. 127 pp., 
diagrs. $2.75. An American reprint of a British 
work with new sections dealing with the perform- 
ances of vacuum pumps, the construction of 
vacuum systems, and extra methods of measuring 
low pressures, and pumping speed. Additions 
have been made to those parts of the text dealing 
with the oil-diffusion pump, gas-filled tubes, and 
the properties of materials. New diagrams and 
a 7-page bibliography are included. 


Metco Metallizing Handbook. 4th Edition 
New York, Metallizing Engineering Co., Inc., 1946. 
85 pp., illus., diagrs. Reproduced from type- 
written copy. $2.00. Covers surface prepara- 
tion, spraying technique, corrosion-resistant coat- 
ing, finishing of sprayed metals, and metallizing 
wires. 


Statistical Quality Control. Eugene L. Grant. 
New York, McGraw-Hill Book Co., Inc., 1946. 
563 pp., illus. $5.00. A working manual in- 
tended to supply practical working rules. The 
book was developed from courses given at Stan- 
ford University and embodies the author’s con- 
viction that all manufacturing businesses may 
make some effective use of the techniques 
described. Among the practical examples given 
illustrating basic principles are many from the 
iviation industry. 


BOOKS 


X-Rays in Practice. Wayne T. Sproull. New 
York, McGraw-Hill Book Co., Inc., 1946. 615 
pp., illus. $6.00. A text with questions and 
problems, covering generation, absorption, scat- 
tering and diffraction of X-rays; measurement 
and recording of X-rays; equipment, industrial 
radiography, medical applications, crystallog- 
raphy, fluoroscopy, automatic inspection, micro- 
radiography, and other applications. 


REFERENCE BOOKS 


A.S.M.E. Mechanical Catalog and Directory, 
1947. New York, American Society of Mechani- 
cal Engineers, 1946. 792 pp., illus. The thirty- 
sixth annual issue. 


Aviation Industry Red Book. 3rd annual ed. 
New York, The Haire Publishing Co., 1946. 160 
pp. $2.00. A classified directory of manufac- 
turers and products. 


Bibliography on Combustion, 1927—Jan. 1, 
1945. Compiled by Jack Lotsof. Buffalo, 
Curtiss-Wright Corp., Research Laboratory, 
Library, March 21, 1945. 34 pp. Reproduced 
from typewritten copy. About 375 references, 
including items pertaining to combustion in the 
gas turbine and on the combustion of materials 
that could logically serve as fuels for engines or 
turbines, 


British Interplanetary Society. Annual Report 
and List of Members. London, 1946. 16 pp. 
Members’ addresses are included and the list is 
corrected to September 30. 

Dictionary of Technical Terms. Frederic S. 
Crispin. 7th edition., rev. Milwaukee, Bruce 
Publishing Co., 1946. 427 pp., illus., diagrs. 
$2.75. Entries are in the form of short definitions. 
It is stated that this edition includes many new 
words resulting from wartime technological de- 
velopments. 


Marine Catalog and Buyers’ Directory, 1946— 
1947. New York, Simmons-Boardman Pub. 
Corp., 1946. 682 pp., illus. ‘Fhe fourth annual 
issue. 

Modern Plastics Encyclopedia, 1946; Plastics 
Catalog Charts. New York, Industrial Magazine 
Service, Inc., 1946. $3.75. Ten folded wall 
charts on plastics identification, properties, classi- 
fication, formulas, manufacturing flow charts, sol- 
vents, adhesives, and plastics used in liquid coat- 
ng, to accompany the Modern Plastics Encyclo- 
pedia, 

S.A.E. Handbook, 1946. New York, Society 
of Automotive Engineers, Inc., 1946. 842 pp., 
illus., diagrs. $5.00. Latest edition containing 
lists of aeronautical current standards and recom- 
mended practices and the texts of codes and 
forms of the S.A.E. in effect at the time of 
publication. 

Who’s Who, 1946. New York, The Macmillan 
Co., 1946. 3,050 pp. $18. The ninety-eighth 
year of issue of the British standard biographical 
annual, 


RESEARCH 


Industrial Research and Development in the 
United Kingdom. Sir H. Frank Heath and A. L. 
Hetherington. London, Faber and Faber, Ltd., 
1946. 375 pp., illus. 25s. This is a compre- 
hensive survey of the position of industrial re- 
search and development in the United Kingdom 
up to the end of 1944. The chief manufacturing 
industries and utilities, government and private 
research activities, and general factors such as 
patents, education, standardization, and indus- 
trial design are included. 


STRESS ANALYSIS AND STRUCTURES 


Advanced Mechanics of Materials. Glenn 
Murphy. New York, McGraw-Hill Book Co., 
Inc., 1946. 307 pp., illus., diagrs. $4.00. A 
book designed for an advanced undergraduate or 
graduate course. Many problems of a wide range 
of difficulty are given with each chapter. The 
topics covered include the.relationships among 
stresses and strains at a point, theories of failure, 
axial loading, stress concentrations, thick-walled 
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cylinders, torsion of noncircular members, un- 
symmetric bending, curved beams, shear center, 
stresses near concentrated loads, and buckling of 
panels, sheets and thin-walled members. Empha- 
sis is placed upon the three fundamental tools of 
stress analysis—statics, geometry, and the prop- 
erties of the material. 


TELEVISION 


Report of the Television Advisory Committee, 
1943. London, His Majesty's Stationery Office, 
1945. 25 pp. 6d. Findings regarding prewar 
and postwar service, research and development, 
and guidance to manufacturers. 


WORLD WAR II 


Builders for Battle; How the Pacific Naval Air 
Bases Were Constructed. David-O. Woodbury. 
Introduction by Vice Adm. B. Moreell. New 
York, E. P. Dutton and Co., Inc., 1946. 415 pp., 
illus. $7.50. This is a lively account of the tre- 
mendous job of constructing naval air bases in the 
Pacific up to the time the Seabees took over. It 
is an amazing record of achievement in a short 
time. The book is well illustrated by Lili Rothi 
and Louis H. Ruyl. 


Fighter Pilot. Levitt Clinton Beck, Jr. Cali- 
fornia, Wetzel Publishing Co., 1946. 199 pp., 
illus. $2.50. Lieutenant Beck, a P-47 pilot, was 
24 years old when he died at Buchenwald, Novem- 
ber 29, 1944. This autobiography was written in 
18 days while he was in hiding in Paris, and the 
manuscript reached his parents through the 
French Underground. 

One Damned Island After Another. Clive 
Howard and Joe Whittley. Chapel Hill, Univer- 
sity of North Carolina Press, 1946. 403 pp., 
plates. $3.50. The combat history of the 
Seventh Air Force from Pearl Harbor to the end 
of the war against Japan. Told in smooth narra- 
tive style. 

Pathfinders. William Anderson. London, 
Jarrolds Pub., Ltd., 1946. 112 pp., illus. 16s. 
The author’s experiences as a master bomber with 
the Pathfinder Force of the R.A.F. His job was 
to drop flares and later colored target indicators 
for following bombers. He was also navigator of 
the Lancaster ‘‘Aries’’ which flew over the North 
Pole on a training flight in 1945. 


70,000 to 1; The Story of Lieutenant Gordon 
Manuel. Quentin Reynolds. New York, Ran- 
dom House, 1946. 217 pp. $2.50. Story of a 
flier cast ashore on a Pacific island teeming with 
enemy troops. 


Uncommon Valor; Marine Divisions in Action. 
George McMillan. Washington, Infantry Jour- 
nal Press, 1946. 256 pp., maps. $3.00. The 
Ist to 6th Marine divisions’ actions in the Pacific 
described by the correspondents who accompanied 
the six units. 


Batailles dans le Ciel (Battles in the Sky), by 
Marcel Migeo; Editions Colbert, Paris, Frances 
1942; 236 pages, 28 frs. 

The early struggle made by the French Air 
Force against the enemy, beginning in the fall of 
1939, is narrated. The purpose is to provide a 
clear and sympathetic understanding of the lives, 
operational activities, and emotions of those 
fliers. The book is divided into three parts, the 
first of which deals with a pilot of World War I 
who flies again in the second conflict. His ob- 
servations, his experiences with the: younger 
aviators, and their reactions toward each other, 
form the basis of the recital. 

The second part relates the story of the ‘‘War 
with Paper,’’ the operational experiences of a 
squadron that dropped propaganda leaflets. Per- 
sonalities and personal exploits are emphasized, 
and a detailed account is given of the inferior 
equipment with which the airmen were forced to 
work. 

The last part is written in journal form, telling 
the story of the 12th Squadron, stationed in-the 
south of France. A firsthand account of the lives 
and operational duties of the men can be found in 
the pages of this diary. 
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These Nickel alloy steels, used in NAvion components 
listed below, may offer advantages to you. 


ENGINE PARTS—A six-cylinder, air-cooled Continenta! 
engine powers the NAvion plane manufactured by 
North American Aviation, Inc. Adhering to standard 
practice in aircraft engine design, heat-treated Nickel 
alloy steels are used for the more highly stressed work- 


ing parts... to assure maximum flying safety and long, 
trouble-free operation. 


EXHAUST STACK—Type 347 stainless chromium-Nickel 
steels stabilized with columbium are used to combat 
both corrosion and high temperature effects. 


CANOPY TRACK AND ADJUSTABLE SEAT TRACK — 
To resist atmospheric corrosion and insure smooth- 
sliding operation, these tracks are made of Type 302 
(18-8) chromium-Nickel stainless steel. 


FIREWALL—For maximum protection to pilot and pas- 
sengers, the firewall between engine and fuselage is made 


of Type 302 (18-8) corrosion resistant stainless steel. 


LANDING GEAR —Here, three basic reasons led North 
American to specify “8630” Nickel Chromium-molyb- 
denum steel tubing—uniform strength, toughness after 


suitable heat treating, and ready fabrication by welding. 


For safety and dependability, use Nickel alloy steels. 


ithe! 


EMBLEM OF SERVICE 


Over the years, International Nickel has accumulated a fund of use- 
ful information on the selection, fabrication, treatment and per- 
formance of alloys containing Nickel. This information and data are 
yours for the asking. Write for “List A” of available publications. , 


THE INTERNATIONAL NICKEL COMPANY, ING. 
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Personnel Opportunities 


This section is for the use of individual members of the Institute seeking new connections and organizations offering 
employment to aeronautical specialists. Any member or organization may have requirements listed without charge by 
writing to the Secretary of the Institute. 


WANTED 


Aerodynamicists, Flight Test Engineers, Me- 
chanical Engineers, Electronics Engineers, Physi- 
cist Mathematician, Administrative Engineer— 
Competent to assume additional responsibility in 
an expanding engineering organization as staff and 
project engineers on new, diversified, challenging 
work in the development of complex aviation de- 
vices. Only those applicants possessing initiative 
and ability to think analytically are desired. 
Plant is located approximately 200 miles west of 
New York City. Wages paid are equal to, or 
above, locality average. For further details 
write to: Personnel Manager, Link Aviation 
Devices, Inc., Binghamton, N.Y. 

Structural Designers—Experienced in sheet- 
metal aircraft structures for new helicopter de- 
sign. Graduate engineers from recognized uni- 
versities preferred. Plant located in suburb of 
West Philadelphia. All replies will be held con- 
fidential. Write Personnel Department, Piasecki 
Helicopter Corporation, Sharon Hill, Pa. 

Layout Draftsmen—Five or more years’ ex- 
perience on aircraft layout and design. Rotary 
wing preferred. Graduate engineers from recog- 
nized universities preferred. Plant located in 
suburb of West Philadelphia. All replies will be 
held confidential. Write Personnel Department, 
Piasecki Helicopter Corporation, Sharon Hill, Pa. 

Aerodynamicist and Vibration Specialist—Ex- 
perienced in rotary wing field. Graduate engi- 
neers from recognized universities preferred. 
Plant located in suburb of West Philadelphia. 
All replies will be held confidential. Write Per- 
sonnel Department, Piasecki Helicopter Corpora- 
tion, Sharon Hill, Pa. 

Translators—Part-time, N.Y. residents, to 
abstract and translate foreign language articles 
on aviation, Must be thoroughly familiar with 
aviation terms of at least one language. Submit 
language experience, background, etc., to Accu- 
rate Translation Service, 711 Woodward Building, 
Washington 5, D.C. 


Assistant Designer—Wanted immediately by 
Canadian branch of leading aircraft hydraulics 
and landing-gear specialists. Must be capable of 
taking full responsibility for undercarriage design 
projects, and should have had some experience in 
design of hydraulic pumps, systems, and electro- 
hydraulic units. Knowledge of stress analysis 
and familiarity with both British and American 
engineering practices also desirable. This is a 
permanent position with good prospects. Start- 
ing salary $275 to $300 per month, depending on 
qualifications. Apply in writing to Chief Engi- 
neer, Dowty Equipment (Canada) Limited, 999 
Aqueduct St., Montreal 3, Canada. 

Senior Draftsman—Wanted immediately by 
Canadian branch of leading aircraft hydraulics 
and landing-gear specialists. Must have mini- 
mum of 3 years’ experience in the more mechani- 
cal side of aircraft design work and, preferably, 
1 year’s design experience on undercarriage and 
hydraulics, variable-pitch propellers, fuel systems, 
or other similar accessories. Should be capable 
of detailing any undercarriage or hydraulic layout 
and of carrying out elementary stress analysis 
Familiarity with both British and American engi- 
neering practices also desirable. This is a per- 
manent position with attractive prospects. 
Starting salary proportional to qualifications 
offered. Apply in writing to Chief Engineer, 
Dowty Equipment (Canada) Limited, 999 
Aqueduct St., Montreal 3, Canada. 


Assistant or Associate Professor—To teach 
courses in aerodynamics and wind-tunnel and 
airplane design. Must have graduate work in 
aerodynamics. Prefer man with teaching and 
practical experience. Salary and position will 
depend upon qualifications. Applicants should 
submit detailed record of education and experi- 
ence. Address reply to Aeronautical Engineer- 
ing Department, University of Kansas, Lawrence, 
Kan. 

Aerodynamicists and Aeronautical Engineers— 
Positions available for highly qualified technical 
personnel with good theoretical or experimental 
background to engage in development and test 
work in stability, control, high-speed, and super- 
sonic aerodynamics. Projects include new de- 
signs of piloted and pilotless aircraft, new wind 
tunnels and associated equipment, and advanced 
testing techniques. Salary in accordance with 
qualifications and Civil Service regulations. In 
reply please give brief summary of personal quali- 
fications, education and experience. Address: 
Director, David Taylor Model Basin, Wash- 
ington 7, D.C, 

Layout Draftsmen—College graduates pre- 
ferred, with aeronautical or mechanical engineer- 
ing degrees. Must have 3 to 5 years’ experience 
in aircraft industry as layout draftsmen working 
on structures, stress analysis, and design. Plant 
located just outside Washington, D.C. Address 
inquiries to Engineering and Research Corpora- 
tion, Riverdale, Md. 

Engineers and Physicists—The Cleveland 
Laboratory of the National Advisory Committee 
for Aeronautics has openings for engineers and 
physicists to work in fundamental research ap- 
plicable to aircraft propulsive systems. Research 
is in progress on engine performance, fuels, ther- 
modynamics, compressors, turbines, and ma- 
terials. Applications of the principles of fluid 
mechanics are being investigated in the speed 
ranges covered by subsonic, transonic, and super- 
sonic flow rates. There are openings for pro- 
fessional men ranging from a starting rate of 
$2,644.80 per annum for men just out of college 
to ‘$8,179.50 per annum for men with qualifying 
experience in their respective fields. Apply to 
National Advisory Committee for Aeronautics, 
Cleveland Airport, Cleveland, Ohio; Attention, 
Mr. John D. Tousignant. 

Chief Aerodynamicist—Services of highly 
qualified aerodynamicist required to act as Chief 
Aerodynamicist. Applicants must be graduate 
engineers from recognized universities. Ex- 
perience on personal aircraft desirable. Applicants 
should write, giving complete details of education, 
experience, and salary expected, as well as availa- 
bility, to Fleet Manufacturing and Aircraft 
Limited, Fort Erie, Ontario, Canada. 

Assistant or Associate Professor—An assistant 
or associate research professor with strong theo- 
retical background wanted to engage in research 
in the field of stability and missiles. Advanced 
degrees preferred. Salary commensurate with 
training and experience. Apply by letter giving 
details of educational background, experience, 
salary expected, availability, and personal his- 
tory, to D. W. Dutton, Director, Daniel Guggen- 
heim School of Aeronautics, Georgia School of 
Technology, Atlanta, Ga. 


Professor of Aeronautical Engineering—To 
teach advanced courses in aircraft design, ma- 
terials and processes, and structures. Opportu- 
nity for research work in newly organized Navy 
Ordnance program provides for full year-round 
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employment. Rank and salary dependent on 
educational background and experience. Con- 
siderable experience in aircraft industry and a 
permanent interest in teaching are desirable. 
Address: Dr. M. J. Thompson, Chairman, De- 
partment of Aeronautical Engineering, The 
University of Texas, Austin 12, Tex. 

Aerodynamicists—One or two positions open 
for experimental and theoretical research in su- 
personic aerodynamics in Navy Ordnance devel- 
opment program. Preference given to applicants 
with experience in supersonic field but will con- 
sider those with good background of fundamen- 
tals and subsonic work who wish to acquire ex- 
perience in supersonics. Salary dependent on 
education and experience. Address: Dr. M. J. 
Thompson, Associate Director, Defense Research 
Laboratory, The University of, Texas, Austin 12, 
Tex. 

Physicist or Research Engineer—To do basic 
research and development work in applied optics 
related to supersonic airflow visualization. Work 
includes application of spark and schlieren pho- 
tography and interferometry to supersonic wind 
tunnel test program. Salary dependent on 
education and experience. Address: Dr. M. J. 
Thompson, Associate Director, Defense Research 
Laboratory, The University of Texas, Austin 12, 
Tex. 

Electronics Engineers, Project Engineer—The 
U.S. Naval Air Station, Quonset Point, R.I., has 
vacancies for highly qualified and experienced 
electronics engineers P-5, at $5,905.20 per annum; 
P-6, at $7,102.20 per annum; and a project engi- 
neer, P-3, at $4,149.60 per annum. Applications 
(Civil Service Form 57) are desired from persons 
who feel that they are capable of performing at 
the above-mentioned professional level, and 
should be mailed to the Recorder, Board of U.S. 
Civil Service Examiners, U.S. Naval Air Station, 
Quonset Point, R.I. 


Chief Engineer—Experienced engineer needed 
to assume responsibility for stress analysis and 
C.A.A. approval of new personal airplane. Initial 
position would be as Chief of Structures, with op- 
portunity to assume Chief Engineer's position if 
experience and other qualifications are satisfac- 
tory. Opportunity for investment in the com- 
pany if desired. Address replies to The Dansaire 
Corporation, Dansville, N.Y. 


Mechanical Engineers, Designers and Layout 
Draftsmen— Having a minimum of 3 years’ indus- 
trial experience on small electromechanical de- 
vices. Positions are in the Engineering Divi- 
sion of the makers of the Link Trainer. Engi- 
neering degrees or equivalent are required for 
engineering and designing positions. Forty-hour 
week allows leisure to enjoy area's many outdoor 
activities. Wages paid are equal to, or above, 
locality average. Send all particulars to Person- 
nel Manager, Link Aviation Devices, Bingham- 
ton, N.Y. 


Aeronautical Engineers—The Board of U.S. 
Civil Service Examiners, U.S. Naval Air Station, 
Quonset Point, R.I., announces that a limited 
number of applications are now being accepted 
for the position of Aeronautical Engineer (Power 
Plants), P-3, $4,149.60 per year. Applicants must 
show that they have successfully completed a full 
4-year course leading to a Bachelors’ Degree in 
Aeronautical Engineering in a college or univer- 
sity of recognized standing; or 4 years of suc- 
cessful progressive aeronautical engineering ex- 
perience. In addition, applicants must show 3 
years of progressive professional aeronautical en- 
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gineering experience involving aircraft power 
plants. Graduate study in aeronautical engi- 
neering involving aircraft power plants success- 
fully completed in a college or university of recog- 
nized standing may be substituted for experience 
year for year, up to a maximum of 3 years. Ap- 
plicants applying for this position should mail 
Standard Civil Service Form 57 to: Recorder, 
Board of U.S. Civil Service Examiners, U.S. Naval 
Air Station, Quonset Point, R.I. 


Research Engi —Responsible position open 
with small corporation engaged in develop t 
engineering on aircraft instrumentation and con- 
trol systems. Background of mechanical engi- 
neering or applied physics required. Address in- 
quiries to Box 388, Richmond, Va. 


Thermodynamicist—With strong theoretical 
background to engage in research work in the field 
of jet propulsion. Advanced degrees preferred 
Keplies will be held in strict confidence. Writ+ 
Cornell Aeronautical Laboratory, Employmen: 
Office, Buffalo 5, N_Y. 


651. Aeronautical Administrative Engineer— 
Experienced in handling Navy Centract pro- 
cedures and in designing for production. All re- 
plies will be held confidential. East Coast com- 
pany. 

643. Pwofessor of Aeronautical Engineering— 
To take charge of this work in a well-established 
department where specialization is largely in air- 
craft propulsion and aerodynamics. Large grad- 
uate enrollment, good industrial contacts, and 
opportunities for consulting and research work. 
Salary attractive. 


640. Stress Engineer—Highly qualified engi- 
neer, up-to-date on commonly used stressed-skin 
methods, wanted for a Swedish aircraft company 
for a period of 1 to 2 years. Good salary and 
traveling expenses paid. In applying please give 
brief sketch of personal qualifications. education, 
and experience. 


Right on the nose of 
the Stinson Voyager 150 


READY to wing into the blue is 
Stinson’s new sleek Voyager 150. 
Every inch of her is soundly engi- 
neered. And she’s out in front with 
a prop that’s renowned for 
outstanding performance—a 
Sensenich. For nearly a quarter of 
a century Sensenich has been 
building quality propellers. That 
is why most personal plane manu- 
facturers specify Sensenich. 


Prompt repair service (all makes of 
wood propellers) available at 
Sensenich’s PROP-SHOP 


AERONAUTICAL ENGINEERING 


REVIEW—JANUARY, 


The number preceding the notices 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 
which inquiries should be addressed. 


634. Chief Engineer—Leading aircraft acces- 
sory firm making mechanical devices for aircraft. 


Located in a desirable Midwest city. Excellent 
opportunity for the proper man. Should be ex- 
perien¢ed in machine design. electrical design, 
small mechanisms, and possibly small rotating 
machinery. Must be experienced in handling 


people, supervising design, 
decisions for productior 


making engineering 
and supervising large 


number of projects. Please send complete infor- 


mation in first letter on entire background, in- 
cluding salury requirements and recent salaries. 
Our employees know of this opening and therefore 
applicants will not be embarrassed by writing to 


their own employer 

629. Assistant Professor—To conduct classes 
in airplane detail design and stress analysis in 
large engineering college. Must have aeronau- 
tical engineering degree and industrial experience. 
Advanced degree preferred but not essential. Im- 
mediate appointment. In replying, please submit 
brief record of education and experience. 

627. Aeronautical Engineer—Civil Service 
position open immediately in Washington, D.C., 
for aircraft engineer with several years of pro- 
gressive experience in structural design. Good 
opportunity for permanent appointment for engi- 
neer having proper qualifications. Duties involve 
responsibility for accurate investigations of special 
design problems and authoritative review and 
evaluation of major structural design features of 
new military aircraft to ensure compliance with 
Navy requirements and good engineering prac- 
tice. Salary $5,905 per year. In applying give 
brief sketch of personal qualifications, education, 
and experience. 

626. Propeller Project Engineer—Immediate 
permanent opening for project engineer with de- 
sign experience in controllable-pitch propellers 
from 65 to 200 hp. Good testing facilities avail- 
able and excellent opportunity for advancement 
with established Mid-West manufacturer. Re- 
ply stating full particulars of past experience, 
salary required, and other useful information. 

616. Associate or Full Professor—A leading 
Midwestern university which is developing an 
extensive graduate instruction and _ research 
program in the fields of high velocity aero- 
dynamics and jet propulsion needs an additional 
permanent staff member. Teaching will consist 
of one-third to one-half of load, balance on re- 
search. Rank will be Associate or Full Pro- 
fessor. Salary attractive: advanced degree re- 
quired plus practical experience. 

608. Patent Engineer or Attorney—Position 
requires at least 5 years’ industrial experience in 
the preparation of patent applications covering 
electromechanical and electronic mechanisms such 
as control systems, servomechanisms, industrial 
instruments, automatic pilots for aircraft or gyro 
instruments. Electrical Engineering or Physics 
degree combined with degree in Patent Law pre- 
ferred but not mandatory. Position requires 
ability to assume ful! charge of a small Patent 
Department, persistent follow-up of engineers to 
obtain patentable ideas. 

607. Design Engineer—Position requires at 
least 5 years’ industrial experience in the layout 
and design of electromechanical mechanisms such 
as controls, industrial instruments, aircraft in- 
struments, automatic pilots, or gyro instruments. 
Engineering degree preferred but not mandatory. 
Position requires ability to assume responsibility 
for the mechanical design in connection with one 
or more projects and close cooperation with the 
Project Engineer. 

606. Senior Project Engineer—Position re- 
quires at least 5 years’ industrial experience in the 
basic development and design of electromechani- 
cal and electronic mechanisms such as control 
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system, servomechanisms, industrial instruments, 
automatic pilots for aircraft, or gyro instruments 
Electrical Engineering or Physics degree pre- 


ferred but not mandatory. Position requires 
ability to direct several assistants in the handling 
of one or more major projects. 


605. Senior Designers—Wanted by aircraft- 
engine manufacturer. Will make major design 
layouts of engine and component parts. Must be 
able to make all necessary design computations. 
Should have several years’ experience with in- 
ternal combustion engines. Location Midwest. 

604. Senior Layout Men—Wanted by air- 
craft-engine manufacturer. 
experience with 


Must have extensive 
internal-combustion engines. 
To make complicated layouts from specifications, 
drawings, sketches. or notes furnished by engi- 
neers or designers. Should have considerable 
knowledge of inanufacturing processes. Location 
Midwest. 


598. Aeronautical Engineers—Immediate posi- 
tions open in Washington, D.C., for aircraft engi- 
neers with practical experience in preliminary 
investigations of new aircraft designs and air- 
plane performance. Salary between $4,149 and 
$4,902 per year. In applying please give brief 
sketch of personal qualifications, education, and 
ex perience. 


597. Aeronautical Engineers—Immediate posi- 
tions open in Washington, D.C., for aircraft engi- 
neers with practical experience in structural de- 
sign and research. Salary between $3,397 and 
$5.905 per year. In applying please give brief 
sketch of personal qualifications, education, and 
experience. 


595. Modelmakers—Craftsmen skilled in the 
use of hand and power tools to close tolerances 
wanted for model work by growing industry in the 
West. Experience in making wind-tunnel, free 
flight, and tow basin models for Army, Navy, 
N.A.C.A., or industry desirable. Position per- 
manent. Please state full particulars in first letter, 
including age, experience, references, and salary 
desired. 


593. Resident Sales Engineers—Near New 
York, Boston, Bangor, Albany, Scranton, Phila- 
delphia, Richmond, Roanoke, Columbia, Jackson- 
ville, Birmingham, Nashville, Cincinnati, Pitts- 
burgh, Buffalo, Detroit, Chicago, St. Louis, Little 
Rock, New Orleans, San Antonio, Dallas, Okla- 
homa City, Kansas City, Omaha, Minneapolis, 
Helena, Casper, Denver, Albuquerque, Phoenix, 
Salt Lake City, Carson City, Boise, Seattle, Port- 
land, San Francisco and San Diego. If you live 
within a reasonable distance from these cities and 
are willing to represent a new young firm of 
consultants in them and surrounding communi- 
ties on a straight commission basis, kindly 
submit your complete background and present 
status. 


586. Project Engineer—To handle a complete 
helicopter development program. Should have 
not less than a Bachelor’s degree in engineering 
and at least 5 years of rotary wing experience. In 
replying, applicants should submit complete 
background information and a recent photo- 
graph. 


584. Chief Project Engineer and Several 
Project Engineers—For design and development 
work in various forms of jet propulsion. Prefer 
men having some experience with rockets, ram- 
jets, pulse-jets or turbojets. Experience in per- 
formance analysis desirable. Eastern location. 
Reply by letter stating details of education, ex- 
perience, personal data, and salary desired. 


583. Aerodynamicist—For design and de- 
velopment of diffusers, nozzles, compressors, etc., 
in connection with jet propulsion development 
program. Prefer man familiar with transonic 
and supersonic airflow. Eastern location. Reply 
by letter stating details of education, experience, 
personal data, and salary desired. 


582. Thermodynamicist—Preferably with in- 
ternal combustion experience for development 
work in connection with various forms of jet pro- 
pulsion systems, including cycle analysis, com- 
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PERSONNEL OPPORTUNITIES 


bus.ion chamber design, etc. Familiarity with 
rocket and jet fuels desirable. Eastern location. 
Reply by letter stating details of education, ex- 
perience, personal data, and salary desired. 

581. Aeronautical Engineer—With airplane 
stability and control experience wanted by elec- 
tronics company engaged in guided-missiles de- 
velopment. Location ‘in vicinity of Boston. 
Good opportunity for right man. 

568. Personnel—An expanding southern New 
England helicopter company has positions avail- 
able in several fields for personnel interested in 
rotary wing aircraft. Experience in helicopters 
is desired but not necessary. Give full educa- 
tion and experience. 


567. Engineers—One of the largest engine 
companies located in Midwest engaged in ex- 
tensive and continuing development program on 
nonrotating aircraft propulsion engines has open- 
ings for the following personnel: 

Development Engineer—An idea man 
with good theoretical and practical background 
to direct activities of engineering group devoted 
to preliminary design and analysis. 

Thermodynamicist — Research - minded 
with good theoretical background, advanced de- 
grees preferred. 

Vibrations and Structures Engineer— 
A man with aircraft and aircraft engine design 
experience, with an interest in analytical vibra- 
tion problems. 

Instrumentation Engineer—A man with 
a@ good understanding of wind-tunnel instrumen- 
tation, familiar with electronic, optical, and other 
instrumentation means suitable for use in study- 
ing aerodynamic and thermodynamic prob- 
lems. 

Mechanical or Aeronautical Engineers— 
Up to 5 vears’ experience, interested in research 
and development activity in a rapidly expanding 
program. 

Aerodynamicist. 

Physicist. 


490. Assistant or Associate Professor— 
Sought by Aeronautics Department of Engineer- 
ing College to teach undergraduate and graduate 
courses in aerodynamics, aircraft structures, or 
aircraft propulsion. Must have good academic 
training and teaching experience; constructive 
interest in aeronautical research and development, 
preferably industrial or laboratory experience in 
this field. Starting salary range: $4,000 to 
$6,000 depending upon qualifications. 


AVAILABLE 


653. Aeronautical Engineer—Age 25, married. 
B.S. in Ae.E.; 2 years’ experience as stress analyst 
in large aireraft plant. At present, graduate 
student at M.I.T. completing studies toward S.M. 
in Ae.E. in June. Desires work about July 1 in 
flutter or high-speed aerodynamics. 

652. Aeronautical Engineer and Aircraft 
Maintenance Engineer—B.S. in Ae.E. Age 28, 
married. Five years’ experience with A.A.F. as 
Aircraft Maintenance Officer with rank of Major. 
Maintenance experience on single-engined, twin- 
engined, and four-engined aircraft. Diversified 
experience in personnel management. Desires 
supervisory position wherein a high degree of re- 
sponsibility must be held. Now holding re- 
sponsible engineering position with leading air 
line. 

650. Physicist—Age 34, B.S. and M.S. degrees 
in Mathematics and Physics. Thesis published in 
Journal of Applied Physics. Worked as engineer 
and developed patentable ordnance device for 
Navy. Two years as technical supervisor and 
writer for A.A.F. Technical Schools. Pilot. 
Four years as college instructor in mathematics 
and physics. Former officer in charge of Naval 
activity of up to 100 men. Desires position in 
either research or manufacturing. 


649. Aeronautical Management or Adminis- 
tration—28 years old, married. B.S. in Mechani- 
cal Engineering from Purdue in 1940, with major 
in industrial engineering and aeronautical engi- 


neering courses. Four years’ experience with 
large aircraft-engine manufacturer as an engi- 
neering trainee and as a field service representa- 
tive and 2 years as a power-plant engineer for a 
transcontinental air line. Desires permanent 
position in management or administration of an 
aeronautical concern with an opportunity for 
advancement. 


648. Field or Sales Engineer—Five years’ 
experience in foreign and domestic field in in- 
stallation and sales engineering for major aircraft 
instrument company. Experience includes work 
with latest-type gyros and automatic flight con- 
trol and automatic approach control equipment 
Three years’ contact with aircraft concerns in 
Southern California. Desires position on West 
Coast. 


647. Design Engineer—Degree of B.S. in 
Ae.E., with 2 years’ experience in aerodynamics 
and detail design relating to advanced aircraft 
with a large West Coast company. Desires posi- 
tion with a future involving research and design. 
Also possesses ability in design illustration. Any 
location considered, 


646. Administrative—Desires responsible ad- 
ministrative connection, and will consider invest- 
ment, in new or expanding aviation enterprise. 
Has extensive knowledge and resourcefulness re- 
sulting from training in aviation specialties, 
business administration, and manufacturing, plus 
active association with aviation during past 10 
years and prior experience in business organiza- 
tion, office management, accounting, manufac- 
turing, and sales. Capable of handling personnel 
and developing a well-rounded organization. 


645. Associate Professor of Aeronautical 
Engineering—Doctor of Aeronautical Engineer- 
ing in a large Mid-Western university would like 
to change his position for a similar one. At the 
present time gives structural courses. Possesses 
experience in wind-tunnel operation and a thor- 
ough knowledge of aerodynamics. 


644. Foreign Sales Engineer—Internationally 
known aeronautical engineer and editor, 10 years 
of foreign experience, linguist, desires position as 
foreign sales manager, sales engineer, or European 
contact man for American aircraft or aircraft 
equipment manufacturer. Willing to locate in 
Europe. Has influential Governmental, commer- 
cial, and private contacts in various countries. 
Top references available. Age 40, personable, 
executive type. 


641. Aeronautical Engineer—B.Ae.E., Rens- 
selaer Polytechnic Institute, 1939.. Age 31, mar- 
ried. Private pilot. Eight years’ design and field 
engineering work including administrative and 
supervisory experience for major aircraft acces- 
sory manufacturer. Ground and flight test ex- 
perience, both Army and postwar commercial 
planes. One year project engineer and market 
analyst for development of light-plane products. 
Well-established West and East Coast aircraft 
contacts. Desires administrative or sales engi- 
neering position in aircraft or allied industry. 
Prefers East or West Coast. No objection to 
traveling. Available immediately. 


639. Stress Analyst—Ten years’ varied ex- 
perience as stress analyst. In charge of complete 
stress and static test data for several small com- 
panies. Chief of Structures for a well-known 
personal plane manufacturer. Experienced in 
all-wood, steel tubular, and all-metal aircraft. 
Desires position relating to structures and utiliz- 
ing the maximum of experience. Midwest or 
Eastern location preferred. 


638. Aeronautical Engineer—B.S. in M.E., 
1934, New York University (Guggenheim School 
of Aeronautics). Eight years’ general aircraft 
engineering experience, including positions as 
Project Engineer, Chief Aerodynamicist, and 
Acting Chief Engineer on Naval aircraft, heli- 
copters, and amphibians. Available for re- 
sponsible position immediately. 


637. Mechanical and Aeronautical Engineer 
—B.S. in M.E., Aeronautical Engineering option, 


1936. Will receive M.S. degree in M.E. during 
present school year. Two years’ experience 
machine tool design. Three and one-half years’ 
experience in aircraft propeller design and vibra- 
tion research. Almost 1 year’s experience in 
aircraft automatic landing electronic equipment 
research. Thirty-nine months’ service in Army 
Air Forces Air Matériel Command’s Engineering 
Division Laboratories as Project Officer with con- 
siderable supervisory responsibilities. Highest 
references. Desires position in engineering liai- 
son, sales, or development in aircraft or mechani- 
cal equipment manufacturing. 


636. Mechanical Engineer—Age 28. Inter- 
ested in engineering sales. Three years’ experi- 
ence in steel industry as specification writer, field 
engineer, and maintenance foreman. Three 
years’ experience in the aircraft industry as de- 
sign layout draftsman and flight-test engineer. 
Employed at present by research and develop- 
ment engineering concern working on aircraft 
gas turbines. 


635. Sales Engineer—Graduate aeronautical 
engineer with 4 years’ experience in design of air- 
craft and hydraulic equipment; holder of private 
pilot certificate. Desires position as a Sales 
Engineer (not necessarily in aircraft). Single. 
Free to travel. Location open. 


633. Executive Assistant and Industrial Engi- 
neer—Age 38, single; 13 years’ engineering ex- 
perience including cost analysis, planning and 
scheduling production, sales forecasting, budge- 
tary control, etc., as well as airport management. 
Can assist on product development and produc- 
tion of plastic structures and/or prefabricated 
houses. Also qualified to handle business rela- 
tions with Government agencies. Separating 
from A.A.F. after 2 years overseas and 3 years’ 
procurement and development engineering. 


632. Aeronautical Engineer-Export—B.Ae.E., 
Rensselaer Polytechnic Institute. Ex-Naval Of- 
ficer with 1 year’s liaison engineering experience 
on high-speed research; 1 year’s electronics train- 
ing in the Navy; 1 year’s practical work in air- 
craft production; 3 months’ experience as buyer 
for export, plus publicity work. Graduate of 
European high school; has done atomic physics 
graduate work. Desires participation in export 
or establishment in an engineering product manu- 
facturing company or airways in Southern 
Europe, South America, New York, or Los An- 
geles area. 


631. Test Pilot—Graduate aeronautical engi- 
neer. Over 4,000 hours’ single- and multiengined 
ratings. Instrument and instructor ratings. 
Radio license. Three years’ test pilot for Navy. 
Experienced in making engineering reports. 
Prefers test flying work with engineering work 
anywhere in the United States. 


630. Aeronautical Engineer—Graduate. 
Seventeen years’ well-rounded experience with 
several leading aircraft manufacturers and U.S. 
Navy. Jet-propelled and supersonic pilotless 
aircraft. Design supervisory, organizational, 
and executive background, all phases. Previous 
salary in $9,000 range. 


628. Professor of Aeronautical Engineering— 
Bachelor’s Degree in Physics; graduate work in 
mathematics. Author of engineering textbook 
in aerodynamics. Four years’ teaching experi- 
ence in aeronautical engineering department at 
Southern engineering school. Experience in 
teaching senior work in aerodynamics, airplane 
layout and design, and aerodynamic laboratory 
with instructional wind-tunnel work. At present 
in charge of all aeronautical courses and develop- 
ment of aeronautical laboratory in leading engi- 
neering university. Desires permanent pro- 
fessorship in aeronautical engineering depart- 
ment where aeronautical graduate work is avail- 
able. 


625. Industrial and Aeronautical Engineer— 
B.S. in Mechanical and Electrical Engineering; 
2 yeare’ postgraduate Aeronautical Engineering. 
Twenty-one years’ naval aviator; wide ex- 
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AERODYNAMICISTS 


... for development work on 
Northrop Flying Wings and Guided Missiles 


Experienced men needed immediately on 
government-contract work. We have desir- 
able openings for two types of aerodynami- 
cists with advanced degrees — 

(1) Men having five or more years ex- 
perience; familiar with general aircraft per- 
formance and aerodynamic design problems; 
experienced in stability and control. (2) 
Men with two years experience, in industry 
or research laboratory, on theoretical and 
high-speed aerodynamic problems. 

Active aid given in finding suitable hous- 
ing. Apply by letter or in person to— Engi- 
neering Manager. 


CURTIS SETS. 


THE STANDAR Degg 


“Standards” for the innumerable parts , 
that make up a complete machine tool 
must be just as rigid as those used in 
plane manufacture. 

“Standards” of toughness, wearing 
qualities and precision in machine 
tools are a ‘‘MUST”’ if they are to turn 
out parts for planes, radar, other ma- 
chine tools, etc., where accuracy and close toler- 
ances are a vital factor. 

Curtis Universal Joints, made to Curtis ‘Stand- 
ards’ which have been adopted by “Aircraft 
Standard Committees,’’ give machine tool manu- 
facturers a high quality joint—a joint that meets and 
surpasses Army Air Corps Class 1 specifications. 

For perfection in machine tools specify Curtis 
Universal Joints, either single or double in any of 
their 14 sizes. Where rotation of shafting around 
corners or at angles, or out-of-line power trans- 
mission is necessary — Curtis ‘Standards’ meet 
every requirement — long life — ease of disassem- 
bly and reassembly — proper lubrication — positive, 
smooth action. 

Make Curtis ‘“Standards’’ your ‘Standards’ — 
let Curtis Engineers work with you in solving your 
universal joint problems. 


SPRINGFIELD 
MASS. 


Dept. C 


ING 
HAWTHORNE, CALIFORNIA 


Engineers wanted for interesting work in Chicago Area, 
involving design studies and testing of Radio Controlled 
Aircraft, Jet powered. 


Senior Analysis Engineers 

Power Plant Analysis Engineers 
Aerodynamicists 

Stress Analysts 

Vibration Analysts 

Stabilization and guidance experts 
Electronics Specialists 

Catapult Launching Specialists 
Handbook Illustrator 


Aeronautical { 


State Experience and salary desired. 
BOX 642 


AERONAUTICAL ENGINEERS 


Layout Engineers and Stress Analysts urgently 
needed to continue expanding design program. 
Unlimited opportunities for men who meet our 


requirements. State age, education and experi- 
ence. 


JOHNSON AIRCRAFT CORPORATION 
P. O. Box 968, Grand Prairie, Texas 
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PERSONNEL OPPORTUNITIES 


perience operating, maintenance and overhaul 
various types aircraft and engines. Retired as 
a Commander, U. 8. Navy. Four years’ shop 
superintendent in factory manufacturing aircraft 
and aircraft engines. Five years’ quality 
manager for one of the largest aircraft manu- 
facturers. Desires position as quality manager 
or manufacturing executive. 


623. Manufacturers’ Technica! Sales Repre- 
sentative—Aeronautical design engineer ex- 
perienced in technical! sales representation desires 
connection with manufacturer or distributor of 
aviation products in selling to East Coast aircraft 
manufacturers. Ten years’ experience in the 
aircraft industry includes positions as technical 
sales representative, design engineer, and project 
engineer. Salary or commissions. Holds pilot 
certificate and will travel in company owned or 
privately owned aircraft. 


621. Aeronautical Engineer—B. of Ae.E., 
New York University. Three years’ experience 
in aircraft stress analysis, including aerodynamic 
loading, salvage, and design. Some light-plane 
flying experience. Holds Marine Engineer's 
license obtained in service. Desires responsible 
position doing aeronautical or mechanical engi- 
neering work. New York City or adjacent area 
preferred. Available immediately. 


620. Executive—French resident in U.S.A. 
since 1940, Varied experience in aeronautical, 
automotive, and mechanical engineering. Re- 
search minded, many ideas for future develop- 
ment. Has occupied high responsible adminis- 
trative official positions. Recently, Consulting 
Engineer in charge of a complete helicopter 
project covered by his own patents. Desires 
position in which engineering background, ad- 
ministrative training, and knowledge of French 
and European countries would be of value. 


619. Public Relations Specialist—B.S. in 
Commercial Aviation; Journalism minor. Ten 
years’ experience aviation publicity and editorial 
work. Aggressive and tenacious with influential 
world contacts. Pilot, radio operator, and me- 
chanic with working knowledge of engineering, 
manufacturing, distribution, and _ transport. 
Desires career position with aviation firm or 
agency aviation account. Location immaterial. 
Résumé on request. 


618. Meteorologist-Engineer—Graduate me- 
teorologist and engineer; B.S. Meteorology, New 
York University; B.S.M.E., Case School of Ap- 
plied Science. Age28. Served as commissioned 
meteorologist with A.A.F. in U.S. Served as 
operations and dispatch officer with A.T.C. 
overseas for 14 months. Three and one-half 
years in service. Position wanted with air line 
or other concern interested in air transportation. 
Interested primarily in flight operations or traffic 
promotion work. Holder F.C.C. radio permit 
and C.A.A. Tower Controller's Certificate. Will 
consider work in domestic or foreign fields. 


615. Aeronautical Engineer—Age 27, B.A., 
Columbia University, 1939; B.S. in Aeronautical 
Engineering from M.I.T. in 1942; M.S. from 
M.I.T. in 1945 as result of course in servomech- 
anisms and _ instrumentation sponsored by 
Army Air Forces. Associated for 41/2 years 
with Army Air Forces Air Matériel Command, 
Engineering Division, as aerodynamicist con- 
cerned with aircraft stability and control 
problems, including direction of flight teste, 
instrumentation, analysis of wind-tunnel and 
flight-test data, and design evaluation. Desires 
position as aerodynamicist concerned with air- 
craft stability and automatic guidance problems. 


614. Experimental Test Pilot—Available 
immediately for any research problem or experi- 
mental project in helicopter or conventional 
types of aircraft from small personal craft to 
four-engined or pursuit, land or sea. One 
thousand hours’ experimental time in helicopters 
and military types of pursuit and multiengined. 
Six thousand hours’ pilot time with 4,500 hours 


certified. Pilot since 1921, licensed since 1928. 
Formerly, Chief Test Pilot and Assistant Chief 
Experimental Test Pilot for prominent com- 
panies. Excellent experimental training in all 
phases of such operations, with high percentage 
of data obtained satisfactory to engineering. 
Checked out at Mayo Clinic altitude chamber 
and centrifuge with above average record. Com- 
mercial, single, and multiengined land, single- 
engined sea, and flight instructor ratings. De- 
tailed résumé on request. 


613. Administrative or Executive Engineer— 
Registered Professional Aeronautical Engineer, 
with over 8 years of broad administrative, super- 
visory, and some design experience, desires 
executive or administrative position in either 
prime or assisting capacity. Will definitely 
consider position in other than aircraft or allied 
industry, or any position requiring initiative, 
responsibility, and a combination of business and 
engineering experience and training. No objec- 
tion to traveling. Geographical location un- 
important. 


612. Airline Engineer—Age 35, A & E licenses, 
Aeronautical degree; approximately 10 years’ 
experience in maintenance and maintenance 
engineering with a major air line and recent 
experience as Assistant Chief Engineer for com- 
pany manufacturing aircraft testing equipment. 
Seeks position with an air-transport company 
or manufacturer of aircraft equipment where 
intimate knowledge of air-transport maintenance 
problems and procedures will be of value. 


611. Manufacturing Executive—M.E.; 26 
years’ experience in production management. 
Thoroughly familiar with all phases of modern 
methods and precision machinery, tooling, pro- 
duction control, procurement, and plant organi- 
zation. Automotive and aircraft manufacturing 
background. Experience covers both aluminum 
and molded plywood construction. 


610. Aeronautical Engineer—B.Ae.E., Rens- 
selaer Polytechnic Institute. Age 22, single. 
Since July, 1945, connected with prominent 
East Coast light-plane producer as engineer. 
Experienced in structural design, aerodynamics, 
stress analysis, static testing, writing of reports 
for C.A.A. approval. Desires work associated 
with design and development of light planes. 
Associate member Sigma Xi, flying experience. 


609. Executive and Aeronautical Engineer— 
Successful experience as Chief Engineer and in 
other responsible positions with major personal 
aircraft manufacturer. Well known by top indus- 
try and C.A.A. personnel; fully acquainted with 
C.A.A. procedure and operations and with indus- 
try methods and organization. Has also had suc- 
cessful management experience, and background 
of experience as ground instructor, pilot, A & E 
mechanic, navigator, radio operator, etc.; has 
thorough understanding of aviation from operator 
and private owner standpoint; and has acquired 
a sound working knowledge of factors affecting 
sales and advertising, purchasing, manufacturing, 
development, etc., with a keen insight into the in- 
dustry’s problems for the future. 


603. Engineer—M.S.in A.E. Aircraft struc- 
tures engineer, 26 years old, married. Has 2!/3 
years’ experience in the design of machine test 
equipment and 1!/: years in responsible position 
as structures engineer for A.A.F. at Wright Field. 
Interested in position with Eastern or Midwestern 
aircraft company, or on staff of Eastern college. 
Qualified to teach mechanics, strength of materi- 
als, and airplane design. 


600. Aeronautical Engineer-Pilot—Associate 
in Arts in Ae.E.; Chinese, 23 years of age, single. 
Cambridge Senior School Certificate (local), 
London, England. Experienced in layout, struc- 
tural design, C.A.A. requirements, forging design. 
Has pilot’s license and experience in maintenance 
of light aircraft and engines. Can translate 
French and Spanish (speaks both slightly), and 
speaks English fluently. Now Assistant Stress 
Analyst to Staff Engineer in well-known aircraft 
company. Desires engineering work with aviation 


aerodynamics. 


company outside the United States. Willing to 
teach elementary engineering subjects. Will 
consider sales offer. Photograph, certificates sent 
on request. 


599. Engineering or Management Executive— 
Engineer with 26 years’ experience in aircraft 
engineering and manufacturing seeks responsible 
engineering or management connection with air- 
craft manufacturer. Previous positions in $12,000 
range. Outstanding design, organizing, and 
managing ability. Familiar with Army, Navy, 
and commercial requirements. 


596. Technical Editor-Writer—Graduate Me- 
chanical Engineer. Has 1 year’s experience in 
operation of low-turbulence wind-tunnel testing 
airfoils, flaps, and ailerons. Also has 4 years’ 
experience writing and editing technical training 
material consisting of description, operation, 
inspection, maintenance, and test of airplane 
engine, flight, and navigation instruments. De- 
sires position as editor-writer of technical mate- 
rial. 


594. Pilot-Engineer—Degrees in both Aero- 
nautical and Mechanical Engineering. Three 
years’ experience in flight test engineering and 1 
year in wind-tunnel testing. Experience in both 
performance and flying qualities flight-test 
methods. Commercial pilot with single and multi- 
engined land ratings. Total time 1,700 hours 
with majority military in wide variety of types. 
Interested in flying or combination of flying and 
engineering in Middle West or West Coast aircraft 
company, preferably in connection with com- 
mercial-type aircraft. 


590. Salesman—Age 26. Education in East- 
ern preparatory school and university. Three 
years’ air-line engineering, domestic. Desires 
position in aircraft sales (airplanes and/or air- 
plane parts). Excellent personal and business 
contacts. 


589. Representative—Chinese, technical engi- 
neer with degrees in Ae.E. and M.E. Completed 
Army Air Forces A. and E. maintenance and 
pilot training. 3 years’ factory experience in air- 
craft engine development works includes 1 year of 
jet propulsion and gas turbine. Formerly Gov- 
ernment official. Desires responsible engineering 
position or representation to China. 


588. Management or Administration— 
Twenty-seven years old, single, A.B. degree, 
University of Pennsylvania. ~ Major in politica) 
administration, courses applicable to business 
administration. Courses in industrial engineering 
including industrial relations, business and ‘gov- 
ernment, organization and organizational struc- 
ture. Aeronautical engineering courses in ele- 
mentary aerodynamics, performance calculation, 
aircraft drafting and engineering. Two and one- 
half years in aircraft testing in present position. 
Desires permanent position on junior level in 
management or administration with opportunity 
for advancement. Philadelphia area. 


587. Aeronautical Engineer—B.S. in Aeronau- 
tical and Mechanical Engineering. Five years’ 
experience as aircraft service engineer, including 
overhaul, manufacturing, and aircraft modifica- 
tion. Ex-Marine Captain. New York area pre- 
ferred. 


580. Engineer—E.E. Seeks research, de- 
velopment, or administrative position in New 
York City or Long Island. Ten years’ experience 
includes aircraft controls, ignition, servomecha- 
nisms and industrial electronics. Qualified to 
hold position requiring considerable administra- 
tive or supervisory ability. Will accept position 
of lesser responsibility with reasonable assurance 
of advancement. 


578. Aeronautical Engineer—B.S. in M.E., 
aeronautical option, 1942. Four years’ experi- 
ence large-scale wind-tunnel testing and research 
work on propellers, air-cooled engine installa- 
tion, airplane stability and control and general 
Now engaged in supersonic 
flight-test work. Desires position in Middle West. 
Prefers research and development work in high- 
speed aerodynamics. 
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The first announcement of Hagan THRUSIORQ 
appeared late in 1945. 

At that time Hagan THRUSTORQ was already in 
* service in major airplane and automobile engine 
» factories. They were being used for the measure- 
- ment of torque of standard horizontal engines and 
of vertical helicopter engines, and the thrust of jet 
engines. 
Since then the use of THRUSIORQ in these fields 
has.increased greatly. More companies have been 
* added to the list of users; more THRUSIORQS have 
‘ been placed in service by the companies using 
’ them; new uses for THRUSIORG have been developed. 


VARIED APPLICATIONS 


THRUSIORQS are used today not only for these 

_ original purposes and for such allied applications 
as measuring the thrust of intermittent jet engines 
‘(in rockets and buzz bombs, for example) but they 


HAGAN 
HALL 
BUROMIN 
CALGON 
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on 
“Hagan THRUSIORQ 


which you are interested 


HAGAN CORPORATION, HAGAN BUILDING, PITTSBURGH 30, PA, 
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are also employed in connection with tests of 
chassis, valves, bearings and piston rings; in the 
weighing of liquids; and in many other ways. 


MEASURES WITH AIR 
Hagan THRUSIORQ measures force by automatic 


application of a measured pneumatic pressure on a 
precision flexible diaphragm. The measurement is 
accomplished by no movement of the measured 
system. This null displacement feature has already 
made possible the development of several new 
types of testing machines by users. 

Pressures can be registered on a manometer, or 
gauges may be calibrated to give readings directly 
in foot-pounds. The location of any gauge or 
recording device is determined solely by convenience. 

Our engineers will be glad to give you full in- 
formation concerning any type of application in 


HAGAN THRUSIORQ / 
measuring thrust and torque WH 
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The oie publication of its kind devoted exclusively to the aircraft industry, 


this CA 


ALOG serves as a valuable buyers’ and reference guide to sources 
and specifications on aircraft materials, parts, and 
tributed annually to C 


It is dis- 


accessories. 
Designers, Production Heads, and 


ief Engineers, 


Purchasing Departments of all leading Aircraft, Aircraft Engine, Instrument, 


Accessory, and Aircraft Parts Manufacturers; Air T 


ransport Companies; 
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BARC 


Free Enterprise—The Cornerstone of 
American Prosperity 


In Canada: Holden Co., Ltd., Montreal, Canada. 


Setting New Standards for 
Safety and Lower Maintenance 


Makers of leading commercial 
and military aircraft use Barco 
Flexible Joints to protect and give 
flexibility to fluid lines, brake 
mechanism and hydraulic lines— 
to provide maximum safety with 
minimum maintenance cost. 
Winterized for service conditions, 
Barco Flexible Joints give the 


required movement and also ab- 
sorb vibration and shock, com- 
pensate for expansion and con- 
traction, provide longer life for 
the vital “arteries” of the plane. 
Write to Barco Manufacturing Co., 
Not Inc., Aircraft Products Divi- 
sion, 1826 Winnemac Avenue, 
Chicago, Illinois. 
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